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ADVERTISEMENT. = 


Ar the defire of the Honourable Hoe 0 
Board of Truſtees for the improve- al 
ment of fiſheries and manufactures 5 . : ol fi 
in North Britain, the following _ 

treatiſe was compoſed, read in dif- 1 
1 ferent lectures, and the experiments, 5 


5 ſo far as it was poſſible, were per- 
formed before the bleachers of this 
country. * is now publiſhed 1 

5 conſequence of a petition preſented 1 
by the bleachers to the Honourable 85 
N Board of Truſtees, | 7 
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ANUFACTURES are to a country, 
What aliment is to the human 
body. They ſupply all waſtes; 
hinder a nation from preying 
on itſelf; give it vigour for neceſſary du- 
ties; diffuſe the look of health and happi- 
neſs over its face; and lay up a ſtore of 
ſtrength for extraordinary exertions of its 
power. A wiſe government will no more 
neglect, or overlook the manufactures of a 
country, than a wiſe phyſician the diet of 5 


one committed to his care. OT, 
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2 EXPERIMENTS Part I. 


Lux us take a curſory view of the differ- 


ent methods neceſſary to be employed in 
eſtabliſhing manufactures; for without all, 
or moſt of thoſe, it is in vain to expect that 


theſe will ever arrive at any degree of per- 
9 fectlion. 9 


WN may reduce all the int ways 


made uſe of to promote manufactures, to 

two general ſources; the wiſe regulations of © 

the government, and the united efforts of | 
the people where theſe manufactures are 1 


1 ſtabliſhed. 


Tur dense of the government conſlſſs 


N in encouraging home manufactures, bß 
granting protection, privileges, immunities, 


and bounties, to ſuch as carry them on; by 


taking off all duties on the materials uſed 
in them; by eſtabliſhing proper truſtees to 


have the inſpection of them, and companies 


with ſuitable privileges; by ſettling proper 
funds to be diſtributed in rewards to thoſe 
who excel ; by not making it too burthen- 


fome and expenſive for the manufacturers to 
obtain | 


obtain good laws ; and by a proper regula- 
tion of the faſhions at their ſource. 


"or all theſe a are of ſmall a- 


vail, if a ready market is not opened: for it 
is an axiom in trade, That manufactures 
Increaſe only in proportion to the demand 
for them. Here then will the wiſe politi- 
cian be again diſcovered, in diſcouraging all 

foreign manufactures of the ſame kind, by 
prohibitions, | or high duties equivalence: to 


bein. 


Fj "Ss xs to the preſent government for 
char great regard and attention to the ma- 
nufactures of North Britain. More has 

been done for it in this way, within theſe 
few years, than in all thoſe ages which went 
before. In aſter times it will be the diſtin- 
guiſhing character of the preſent, That ma- 
nufactures and induſtry were encouraged in 
North Britain, nay, introduced into its re- 
moteſt parts. What advantage this will 
be to South Britain, is evident to one who 


conſiders, that the greateſt part of our gains 
muſt at laſt centre there; and that as much 
A LE linen 
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4 - EXPERIMENTS Partl. 
linen was manufactured, even in the con- 
fuſion of the year 174 5, as in any of the 
preceding. This fact merits the utmoſt at- 
tention; and ſhows, that there is not a more 
proper and effectual antidote againſt rebel- 
lion, than induftry and manufactures. 
Ix is not err chat a government 
makes wiſe regulations. The leading peo- 


ee country muſt lend their united aſ— 


15 ſiſtance. From them alone a true ſpirit 


takes its rie, and diffuſes itſelf by degrees 


over the generality of a country. The lower 
ranks of people are capable of following, f 


though not made for leading. To diſcover 
the good effects of a general ſpirit i in people 
of rank, let us caſt our eyes on a neighbour- _ 
ing iſland. What well-judged regulations 
with regard to the whole progreſs of the 
linen manufacture] what attention and en- 
couragement to every uſeful project! what 
union and ſpirit in carrying it into execution! 
what a judicious diſtribution of public and 
private bounties! what a wiſe inſtitution is 


their linen-hall in Dublin, in affording a | 


_ conſtant market for foreign merchants, and 


Seck. I. ON . BLEACHING. 5 


If conſtant check to the frauds of private 
dealers! To their eternal honour be it ſaid, 


85 Tn EY turn even the vices of their nation 
to the public benefit. Their foundling-ho- 


ſpital, erected for the reception of thoſe 
children, whom parents either cannot main- 


tain, or do not chuſe to own, is become a 

ſeminary of induſtry. Of 1500 children, 
| thoſe who are capable from their age, are 5 
employed chiefly in ſpinning flax and wool. 
I had the pleaſure lately to ſee 150 girls, 


between fix and twelve years old, ſpinning 


with both hands. A Scots woman employ- 
ed to teach them, has a falary of L. zo a- 


year ſettled on her by the truſtees. It is no 
difficult matter to foreſee what great advan- 
tage this hoſpital will be to that nation in a 
few years. Theſe children, when grown 
up, will ſpread themſelves over the country, | 
teach others, double the quantity of yarn, 
reduce its price, and put it in their power to 
underſel others. Such a wiſe regulation in 
chis country, would be the means of ſaving 


the 


no nation ever made a better uſe of ſo bad : 
mo commonalty. 
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6 'EXPERIMENTS Part I. 


the lives of many innocent children, and 
many unhappy mothers, and turn to ſome 
national advantage what we cannot perhaps 
— reſtrain. 


Id be guilty of an injuſtice to this 


r ol 
: & i 6 


| country, were I not in a public manner to 
own the many obligations which we lie un- 


der to the Honourable board for the im- 


provement of fiſheries and manufactures in 
Scotland. Theſe gentlemen, ſince they 
were firſt conſtituted in the year 17272, 
ba ve, with unwearied and diſintereſted zeal, 
contributed in a very great meaſure to raiſe, 
and direct a ſpirit of induſtry among us, by 
their own example; by their experience; 
by adopting the experience of our neigh- 
bours; and by diſtributing, with great pru- 
dence, thoſe ſmall funds intruſted by the 
government to their management. For 
their reward they ſhare the ert of the 
inan . . 


. bg great lat of the 3 manu- 


facture, in which point it is allowed to have 
the preference to the woollen, ariſes from 


the 


ect. I. ON BLEACHING. 7 
the many changes which that commodity 
undergoes, before it comes to market; and 
conſequently its employing many hands. 
But this advantage makes it more liable to 
ſuffer from i ignorance, or fraud; and makes 
it require more care. There is no part of 
the manufacture on which its character ſo 
much depends, as on its management in the 
| bleachfield. On that circumſtance depend 
| its two eſſential qualities, colour and ſtrength. 


| Of ſuch conſequence to the linen trade is 


that part of its progreſs, that I may ſafely 
venture to affirm, without afſuming any title 
to the ſpirit of prophecy, that the linen 
manufacture of Treland, from this cauſe a- 
lone, will, nay perhaps has already, come 
into ſome diſrepute ; and muſt at laſt ſuffer, 


kx the Triſh do not alter their method of 
Ry: 


Wr, in this comntry, have gel fol- 
4 lowed a better method; but as that ſeems 
to be owing to our vicinity to Holland, and 


not to a greater knowledge in the art, we 


can claim no merit from it. That an art 
ſo ingenious, o 2 depending ſo 


much 


8 EXPERIMENTS Part l. 


much on a nice judgment, conſiſting of ſo 
many different parts, and withal of ſuch 
moment to theſe nations, ſhould have lain 
ſo long neglected, affords matter of ſurpriſe. 
Thoſe bred to this art are capable of fur- 
niſhing materials, but are incapable, as it 
would ſeem, of reducing it to certain fixed 
principles. Some knowledge, beſides what 
the art gives, appears neceſlary even to the 
art itſelf. This opens another ſource for 
the improvement of manufactures, viz. the b 
_ conſideration of thoſe whoſe genius or edu- 
cation has led them to the ſtudy of ſciences 
and arts, on which theſe manufactures, in 
a great meaſure, depend. There is no art 
of ſuch extenſive uſe as chymiſtry. _ 


Ix chymiſtry was once too wild and ex- 
_ travagant, it has been for many years too 
tame and confined. It ſeldom ventures fur- 
ther than the compoſition of a medicine, as 
if that were all the ſervice it could be of to 
mankind. But chymiſtry is of much great- 
ter extent. It claims as its own, all changes 
that are carried on by fire, or diflolvents ; 
it looks upon the operators, as entirely un- 


Ws der 


Sect. I. ON BLEACHING. tg 


der its guidance; the operations to be ac- 


counted for only on its principles; and the 


hopes of further perfection in the art, ſo far as 
human judgment is concerned, to reſt on it 


alone. This, and nothing leſs, is true chy- 


miſtry; and may be called Chemia philoſo- 


phica, or Philoſophical chymiſtry, as Boyle 
has termed it; or Univerſal chymiſtry; to 
uſe Dr Shaw's ration; in diſtinction to 


. the confined medical SRP: 


3 arts, e thoſe ET TRAY regird : 

the operations of the mind, may be diſtin- | 
guiſhed into mechanical, chymical, or thoſe | 
which partake of both. The mechanical, 
or ſuch as attain their ends by mechanical 
inſtruments, are few in reſpect of the chy- 


mical, which depend on fire and diſſol- 


vents. In the latter claſs, I rank cookery, 
tanning, dying, ſmelting, gilding, ſugar- 
refining, C confeQtionery, baking, brewing, 
| making of ſalt, fermenting of wines and 
vinegar, the different metallurgic trades, 
diſtilling, ſoldering, making of ſtarch, glaſs, 
delf ware, china ware, Cc. The mixed 
1555 which partake ſomewhat of each, are, 


B- agriculture, 


— 
—— — erode 
Fr watt, 7 — 6 
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10 EXPERIMENTS Partl. 
agriculture Ing, printing. hang: of 


Lr us bude a view of the dependence 


which theſe arts have on chymiſtry. Dying 
cannot be carried on without it. The in- 
ſtruments with which that art works, are, 
quick-lime, alkaline and acid falts, folu- 
tions of tin and iron in acids, and neutral 
ſalts, as alum, fal ammoniac, and tartarus 7 
vitriolatus. Without the aſſiſtance of theſe 
falts, very few colours can be ſtruck on ei- 
ther woollen, linen, or cotton; but with 
their aſſiſtance, all the colouring particles 
are ſeparated: from the water in which they 
are diſſolved, and fixed on the ſurface of 
| theſe bodies. The durableneſs of colours, 
and their reſiſtance againſt the effects of fun 
and moiſture, are to be explained only from 
the properties of theſe ſalts. In the ſolu- 
tions and mixtures of chymiſtry, many 
beautiful colours, which were never heard 


of in the art of dying, un, are ben, 
or oa ed i 


Tx HE art of canning is a regular chyaical 
Proceſs, 


Sec. I. ON BLEACHING. 11 


proceſs, not to be underſtood by thoſe who 
are ignorant of its principles. What ac- 
count can the tanner give of his firſt opera- 
tion, ſteeping the hides in lime and water? 


The chymiſt will inform him, that the in- 

tention of it is not only to take off the hair, 
but to diſſolve the oleaginous particles by the 

aſſiſtance of lime, that ſo the paſſages may be 


cleared for the next operation. The former 


muſt be at as great a loſs to give a reaſon Wh) 
he ſteeps his hides in water impregnated witn 
! oak bark, if the latter did not ſtep in to 
his affiſtance, and ſhow him, that the infu- 7 
fion of bark, by means of its aſtringent ſalt, 
diflolved by the water, hardens the animal 
fibres, and ſhuts up all their pores, ſo that 
water cannot paſs through them ſo caſily as 


it did before. It is he alone who can ac- 
count for the different effects of the differ- 


ent methods of operating in making ſoft, E 


bend or . banker. | 


AT cook, while he prepates a diſh 585 1 


Foray is in that ſituation a real ch. 


He operates with the ſame agents the chy- 


miſt operates with ; fire, and the diſſolvent or 
_— +} menſtruum 


— AI Doren. — . 
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12 EXPERIMENTS Partl. 


werſtyutim witer; j and with the ſame de- 


ſign, to diſſolve ſome part of the meat, and 
impregnate the water or diffolvent with 


theſe particles: b. being ignorant of the 
other branches of chymiſtry, he does not 


know what parts are diſſolved by the water, 


| how theſe parts are compounded, in what 


manner they may be ſeparated in greater 
quantity, or how the whole fibrous parts, 


: nay the bones themſelves, may be diflolved 

into a liquor. One who joined this know 
ledge to his practice, would certainly be a 

more compleat cook than what he was be- 
fore. * "3 27 | „ PS ES 3 | 


- AGRICULTURE, again, is greatly indebt- 
ed to the powers of mechanics, the plough, 


harrow, and other inſtruments, for open- 
ing and pulveriſing the ground, in order that 


the plants may be able to puſh their roots 


to a greater diſtance, that they may take in 
their food. But what! is that food and nou- 


riſhment which is abſorbed by the roots of | 


plants, and without which it is in vain, for 


them to extend their roots? That queſtion 


1 Hoy — venture to affirm is only to be 


anſwered 


Seck. I. ON BLEACHING. 13 


anſwered by a chymiſt. It is he alone who 

can ſhow the nature and properties of that 
vegetable food; it is he alone who can tell 
how it comes there naturally. Experience 


indeed has learned farmers, that certain 


ſubſtances fructify the ground: but he, un- 
doubtedly, will be able to produce the 
greateſt quantity of that food in the ſhorteſt 
time, who knows what it is, and how pro- 
| duced. So true this is, that though dung 
s the moſt common compoſt, and has been 
uſed in all ages; yet I may venture to affirm, 
that the chymiſt could teach the farmer 
many uſeful obſervations with reſpect to the 
management of dunghills. Farming can 
never be reduced to a regular art, till a far- 


mer ariſe acquainted with chymiſtry. 


1 wee no trade Which 1 is ſo entirely the 


object of chymiſtry as bleaching, and none 
that has been ſo little conſidered in that 
light. For what are ſteeping, bucking, 
ſouring, waſhing with ſoap, alternate wet- 
ting and drying, but ſo many proceſſes, that 
are carried on by theſe powerful chymical 
agents; heat and diffolvents ? What i is the 
| end 


CIO Sa 1 


14 EXPERIMENTS Part l. 


end propoſed, but the diſſolving and catry- 
ing off, by the means of acid and alkaline 
fals, moſt powerful menſtruums, ſomewhat. 
which gives the cloth its preſent colour? 
and what way more certain' to carry off 
whatever. 18 looſened, | than the evaporation 
of water by heat, which is a en of di- 
Milatin e in the _ air? 


i gad che moſt ſkilful 8 1 
dand the general theory of their art tole- 
rably well; but being ignorant of the prin- 
_ of chymiſtry, cannot make the pro- 


per uſe of this theory, or apply their know- 


ledge to the advancement of their art. 
They know that alkaline falts diſſolve oils, 
and that a fermentation is carried on by 
ſteeping, bucking, and ſouring; but chy- 
miſtry can alone teach them, that by cer- 
tain methods fermentations may either be 
quickened, and a great deal of time ſaved; | 
or be checked, and much time loſt ; . - 
. the effect not en, 


3 8 che 8 are Jr * 
cient in, is a knowledge of the nature and 
properties 


Seck. I. ON BLEACHING. ig 


properties of thoſe alkaline ſalts, or. aſhes, 


as they call them, which they make uſe of. 

Experience has taught them, that theſe ſalts 

are to be uſed in different proportions 3 ; but 
nothing leſs than a chymical inquiry can diſ- 

cover their hidden nature. If this point 

| was once aſcertained, the theory of bleach- 
ing would reſt on a more certain foundation i 

than at preſent. For what certain theory 
can be eſtabliſhed with regard to the opera- 
tion of thoſe aſhes, when we know not 


F Mink thoſe hes are! oy 


0 this 3 is not all the advantage we e ex- 
oy to reap from an examination of this 


kind. What if theſe bodies are not fimple 


alkaline falts ? For ought we know they | 


may not, but may be a cpinpoliten of differ- 
ent ſubſtances. And what if we diſcover by 
chymical experiments their compoſition ? 


If this happens to be the caſe, we may per- 
haps be able to make theſe aſhes at a much 


cheaper rate in our own country, than what 
they coſt us when imported from abroad. 
'The inquiry is _— of the utmoſt atten- 


tion; and if ſucceſsful, cannot fail to be of 


ol eat 
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16 EXPERIMENTS Partl. 


great importance to this country. It coſts, 
as I am told, Great Britain and Ireland 


L. 300,000 for aſhes every year. It is dif- 
ficult to ſay to what a ſum that commodity 
may amount; nay, it is impoſſible to aſſure 
ourſelves, that we will procure it at any 


price, when we. are told, that the aſhes 


were monopolized by two Dutch merchants 
three years ago, and retailed again to us at 

a double or triple price. Our manufactures 
could not have ſubſiſted durin g the late war 
with Spain, unleſs an order of the King and 
Council had paſſed, allowing the importation 
of Spaniſh pot-aſhes. Both profit and ne- 
2 n contribute to quicken our Induſtry. - 


H 


Fon the 1 of the denn abe 1 


of this country, and of our neighbouring | 
| iſland, whoſe intereſts appear to be the ſame, |: 
and ought always to be united againſt their |: 
common competitors in trade, I have ap- 


plied what little knowledge I have in chy- 


miſtry, and endeavoured to reduce the art 


of bleaching, hitherto variable and unfafe, 


to ſome fixed principles, that it might not 


c + depend 


sec I. ON BLEACHING. ty 


depend on opinion, or on ſuch experience 
as — Gies with the poſlefſors. 8 


WII I to be myſelf acquainted with 
an art of which I was before entirely igno- 


rant, I would naturally inquire into the 
eommon practice, or general method of o- 
perating in that art; and then endeavour to 
diſcover the deſign and reaſon of each ope- 
ration, that I might know, whether the 
method generally practiſed was the fitteſt to 
attain the end propoſed. I would certainly 
endeavour to get a thorough knowledge of 
the agents or inſtruments. made uſe of in 
the art; what was the beſt way of procu- 
ring or making them at home; and what 
were their effects when applied i in the man- 
ner that the art directs. I ſhould at laſt 
| conſider the impediments which the art 
meets with, and the methods of removing 
them. This is the plan of the following 
diſquiſition. I have begun with the general 
methods of bleaching, and deſcribed thoſe 
moſt approved of. An examination into each 
particular operation, its effects, the end pro- 


| . and the beſt methods of accompliſh- 
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ing it, follows. The nature and compoſition 
of the different aſhes uſed in bleaching ; the 


method by which theſe falts may be made 


as good at home as thoſe imported from a- 
broad; and their natural effects, when ap- 

| plied to cloth, ſucceed. At laſt is conſi- 
dered that great impediment to bleaching, 
hard water; the method how the greateſt 
degrees of it may be corrected; is ſhown ; 
and, which is more uſeful to the bleacher, 
| how the ſmalleſt degrees of it may be diſ- 
covered, and fo ſhunned. I have endea- 
voured to render the whole as uſeful to our 

| 4 trade as ee 


N is no way to promote. how 


of bleachin g which is entirely carried on a 
the operation of different bodies, but that 
of experiment: and that alone I have fol- 
lowed. Every other method of advancing 
the arts is now juſtly derided. It is indeed | 
laborious to the undertaker, and cannot be 
accompliſhed without accuracy and length | 
of time; it is often unpleaſant to the reader. 
But, as the former has not deterred me from 
making the experiments, the latter ſhall 

5 not 
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2 not hinder me from narrating them as they 

e were made. No doubt can remain when 

e | the experiment is before our eyes. I ex- 
- | ped this of others; and, therefore, ſhall fol- 

low it W N 


„ As attempt to reduce to a regular {y- 

| ſtem, an art, in which nothing has yet ap- 
peared in any language, in which we have 
r, even no account of the common practice, 
ſ. | muſt meet with ſome indulgence as to its 
— | faults. Curioſity firſt led me to paſs ſome _ 9 
ar | vacant hours in a bleachfield; and the de» || 
- | fire of making bleaching as certain and re- — 
| gular as other arts, puſhed me on. If the L 9 
rt | fyſtem is not entirely compleat, I have af — | 
y || forded, I hope, facts and experiments, —— 
at which will ſerve as a foundation for ſuch a = 
l- | ſuperſtructure, Hippocrates, an author e: \| 
ng | qually admired for his art and eloquence, | 
ed | has long ago obſerved, * That the deign | | 

| 


be | „ and labour of ſcience, ought to centre 
th | Win diſcovering What 18 yet unknown, and 
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wu * may become, when known, uſeful to ſo- 
| ciety; and likewiſe in completing what 
was left by others rent 


N 


N 


1 FFT 8-3 : 


Wh 
=— "On the 4 Huren methods if Bleaching.” 
wil "Hens is but one certain way to bring : 
1 any art or ſcience to perfection; and 
| 


5 that! is, to give an exact detail of every inci- 
kT dent which happens in the courſe of -prac- | 
| | | tice, and of every change brought about by i 
the application of the agents or inſtruments 
employed in the art. It is by the hiſtory of 
diſeaſes and practical caſes, that medicine 
has arrived to its preſent height. It is from | 
particular ſtatutes and deciſions, that the | 
preſent ſyſtem of law has been compiled. = 
It is from a continuation of this plan, that | 

Z perfection i in theſe ſciences, ſo far as human 
affairs can attain, is only to be hoped: for 
on theſe facts alone that theory, which o- | 
pens a view of the whole art, can be eſta- U 
bliſhed, „ = 
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- IT is not ſurpriſing, then, that the art of 
bledichin g is ſo imperfect. For what advan- 
ces could be hoped for in an art, where 
there was no exact detail of the facts and 


circumſtances, and where every thing re- 


mained a ſecret? It is rather ſurpriſing, 
that the art has not gone backwards, and 
been, ere this time, loſt, as has already 
happened to ſeveral arts for want of a pro- 
per hiſtory of them. That ſuch a fate may 
never happen to this art; that thoſe who are 
not well acquainted with the practice, may 
underſtand what follows; that we may have 
the whole proceſs before our eyes at once, 
| and be able to divide it into its different 
5 parts, I ſhall endeavour to trace the great 
dodutlines of this art, and ſhow the different 
methods uſed to bring cloth to its wu 
= OA of whiteneſs. - oe; . 


Ir was, no doubt, ſoon Ae that 
: the ſun and dews, or frequent watering, 
were capable, in hot climates,” of whiten- 

ing cloth. This was certainly the moſt an- 
| cient practice; and is ſtill uſed, as I have 

been told, in the Eaf Indies, But colder 
e 
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and more variable climates were obliged to 
ſubſtitute ſomewhat. in the place of the heat 
which they wanted. Hence the uſe of ſalts 
in bleaching. Chance no doubt made the | 
flirſt diſcovery; but when or where theſe | 
were firſt uſed, hiſtory is ſilent. Their uſe | 
began probably in ſome. of our northern 
countries. The cloth would at firſt be | 
boiled in a lixive of alkaline falts, 'and then | 
expoſed to the influence of the ſun and 


deus. This method is ſtill uſed in the 


bleaching of yarn, and coarſe open cloths, | 
But in this climate i it is very tedious. I tri- 
ed the experiment laſt ſummer with ſome | 
cCoarſe cloth; but after it had been boiled | 
once in a lixive, laid out wet, and expoſed | 
for four months, it had not attained even to a 
tolerable degree of whiteneſs, The fum- | 
mer indeed was unfavourable for the expe- 
riment, as there was much rain and little 
warmth. But from what I ſaw, . I-ſhould 
deſpair of ever a n iti ings | 
| 1 method. 


- Taz: two 3 of Vie 72 eſtabliſh- | 
ed by a general practice, are the Dutch, and 
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the Triſh; one or other is followed at pre- 


ſent by every bleacher. A deſcription of 


each of theſe, is then a deſcription of the 
whole practice. The Dutch method is that 
moſt followed for fine cloth by the ſkilful 
bleachers ; while, for cheapneſs, they uſe, in 
the whitening of coarſe cloth, the Tri 
method, or one very like it. I ſhall then 
give a ſhort deſcription of the facts which 
1 happen in each. The Dutch nee is as 
follows. e 


1 Aren the cloth has been ſorted into 
1 itch of an equal fineneſs, as near as can 
I be judged, they are latched, linked, and 
| then ſteeped. Steeping is the firſt operation 
| which the cloth undergoes,” and is per- 
formed in this manner. The linens are 
folded up, each piece diſtinct, and laid in a 
large wooden veſſel; into which is thrown, 
blood- warm, a ſufficient quantity of water, 
or equal parts of water and lye, which has 
been uſed to white cloth only, or water 
with rye meal or bran mixed with it, till 
the whole is thoroughly wet, and the liquor 
riſes over all. Then a cover of wood 1s laid 
over . 
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over the cloth, and that cover is ey 
with a poſt betwixt the boards and the joiſt- 
ing, to prevent the cloth from — = 
ring the fermentation which enſues. | A- 
bout ſix hours after the cloth has been 
ſteeped in warm water, and about twelve 
in cold, bubbles of air ariſe, a pellicle is 
formed on the ſurface of the liquor, and the | 
cloth . ſwells when it is not preſſed down. 
This inteſtine motion continues from thirty- 
| fix to forty-eight hours, according to the 
warmth of the weather ; about which time 
2 W or ſcum begins to fall to the bot- 
Before this precipitation happens, the 
To muſt- be taken out ;. and the proper 
time for taking it out, -is when no more air» 
bubbles ariſe. This is allowed to be the 
5 juſteſt guide by the moſt | 4 penn 
1 bleachers. IE 
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Tur cloth i is Fr HO Fg out, 1 rin- 

: F diſpoſed regularly by the ſelvage, and 
waſhed in the put · mill to carry off the looſe | 
duſt. After this it is ſpread on the field to 
dry: when thoroughly dried, it is ready for 
bucking; which is the ſecond operation. 
BUCKING, | 


o 9 


- > BUCKING, or the application of falts, is 


55 — ef their füft er mother lye, the fe. 

cond, or that uſed in bucking, is made in 
this manner. Into another copper, hold- 

ing for example 40 Scots gallons, are put 
38 gallons of water, 2 Ib. ſoft ſoap, and 2 
gallons of mother lye; or, for cheapneſs, 
125 . TI 8 
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med in this männer. The firſt or 
mother lye is made in a copper, which we 
ſhall ſuppoſe, for example, when full, holds 
; 2 70 Scots gallons of water. The copper is 
filled three fourths full of water, which is 
brought to boil: | juſt when it begins, the 
following proportion of aſhes is put into it, 
vir. zo lb. of blue, and as much white pearl 
aſhes; 2001b. of Marcoft aſhes, (or, if they 

Have not theſe, about 300 Ib. of Caſhub), 
zoo lb. of Muſcovy or blanch aſhes; the 
three laſt ought to be well pounded. This 
liquor is allowed to boil for a quarter of 
an hour, ſtirring the aſhes from the bot- 
tom very often; after which the fire is 
taken away. The liquor muſt ſtand till 
it has ſettled, which takes at leaſt fix wn 
and then i it is fit for uſe. 
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in place of the ſoap, when they have lye 


which has been uſed to white linen, called 


white-linen he, they take 14 gallons of it, 
leaving out an equal quantity of" water. 
This! is called 8 0 a 


ew the Unens are cant up pm the 


. geld dry, they are ſet in the vat or cave, as 
| their large veſfel is called, in rows, end- 
ways, that they may be equally wet by-the 
tee; which, made blood-warm, is now | 
throvyn on them, and the clothis afterwards | 
ſqueezed down by à man with wooden 


| ſhoes. - Each row under 
ration, until the veſſel is "Fall, or all the 
cloth in it. At firſt the lye is put on milk- 
warm, and after ſtanding a little time on the 
cloth, it is again let off by a cock into the 
:  bucking-copper, heated to a greater degree, 
and then put on the cloth again. This 
Do, courſe i 18 repeated for ſix or ſeven hours, and 
the degree of heat gradually increaſed, till 
{tis at the laſt turn or two thrown on bol- 
ing hot. The cloth remains after this for 
three or four hours in on es after which 


the ſame ope- 


the 


* 
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the lye is let off, thrown away, or uſed in 
he firſt buckings, and the cloth goes on to 
another operation. 


Tae cloth is then carried out, generally 
early in the morning, | {ſpread on the graſs, 3 
pinned, corded down, expoſed to the ſun 
and air, and watered for the firſt ſix hours, 


ſo often, that it never is allowed to dry. 


Afterwards it is allowed to lie till dry ſpots 
appear before it is watered: After ſeven at 

night it gets no more water, unleſs it be a 
very drying night. Next day in the morn- 


ing and forenoon it-is watered twice, or 


ing. 


Tuts alternate courſe of bucking and 
watering, is performed for the moſt part 
from ten to ſixteen times, or more, before the 
linen is fit for ſouring; gradually increaſing 

the ſtrength of the lye from the firſt to the 
_- 3 D "EB . 
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thrice if the day is very dry; but if the wea- 
ther be not drying, it gets no water: after 
| which it is taken up dry if the green is 
clean; if not, it is rinſed, mill-waſhed, and 
laid out to dry again, to become fit for buck- 
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middle bucking, and from chat gradually 
decreaſing it till the ſouring begins. The 
lyes in the middle buckings are generally a- 
3 a we A than the oſt _ om 
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8 FREY wry application "mY aids to 
cloth, is the fourth operation. It is diffi- 
cult to ſay when this operation ſhould com- 
mence, and depends moſtly on a length of 
eee When the cloth has an equal 
_ colour, and is moſtly: freed from the ſprat, 
or outer bark of the lint, it is then thought 
tt for ſouring; which is performed in the 
following manner. Into a large vat or vet 
ſel is poured ſuch a quantity of butter-milk, 
or ſour milk, as will ſufficiently wet the 
_ firſt row of cloth; which is tied up in looſe 
folds, . and preſſed! down by two or three 
men bare- footed. If the milk is thick, a- 
bout an eighth of water is added to it; if 
thin, no water. Sours made with bran, or 
rye meal, and water, are often uſed inſtead 
of milk, and uſed milk-warm. Over the 
firſt row of cloth a quantity of milk and wa- 
ter is thrown, to be imbibed by the ſecond; 
and i it is continued till the linen to be ſour- 
ed 
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ed is ſufficiently wet, and the liquor riſes o- 


ver the Whole. The cloth is then kept 


down” by covers filled with holes, arid ſecu- 


red with a poſt fixed to the joiſt, that it may 
not riſe. Some hours after the cloth has 
been in the ſour, air-bubbles ariſe, a white 
ſcum is found on the ſurface, and an inte- 
ſtine motion goes on in the liquor. In 
warm weather it appears ſooner, is ſtronger, 


and ends ſooner, than in cold weather. 
Juſt before this fermentation, which laſts 
five or ſix days, is finiſhed, at which time 


the ſcum falls down; the cloth ſhould' be 

taken out, rinſed, mill-waſhed, and deli- 
vered to the women to obe nen n 9 
1 * water, Ati tl . 5 


W 2: 


Wee wh ſoap and water, is the 
fifth operation; and is performed thus. 
Two women are placed oppoſite at each tub, 
| which is made of very thick ſtaves, fo that 

the edges, which flope inwards, are about 

four inches in thickneſs. A ſmall veſſel full 
of warm water is placed in each tub. The 
cloth is folded fo that the ſelvage may be 


firſt rubbed with ſoap and warm water 
* length- 
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length-ways, till it is ſufficiently; Ampreg- 


nated, with it., In this: manner all the par- 
cel is rubbed th ſoap, and afterwards cat- 


ny _ Tied tobe buskpd Ee LTC deen hot 


* 1 


„„ one Sit 30H 


n ye. now.uſed.has no ſoap e ex- 


cept What it gets from the cloth; and is e- 
51 8 aal. in ſtrength to the ſtrongeſt formerly 
uſed, or rather ſtronger, becauſe the cloth 


is no put in wet. From the former 6pe- 


 mationitheſe lyes are gradually made ſtrong- 
cer, till che cloth ſeems of an uniform white, 
Nor any darkneſs or brown colour appears in 
| its gtound. After this the lye is more 


8 ſpeedily weakened than it was increaſed ; ſo 


| that the laſt which the cloth gets, is weak- 


er than 157 it got before, 


att CITES 


* of water. 1 eee WEEE 
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og ent; for they are uſed ſtrongeſt at firſt, and 
7 decreaſed, ſo in ſtrength, that the laſt ſour, 
i conſidering the cloth is then always taken 
up wet, may be reckaped to eantzis three 


ee ROM the bucking 3 it goes to * water- 


e ol - | ing, | 
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ing, as formerly, obſerving only to overlap 
the ſelvages, and tye it down with cords! 
chat it may not tear; then it returns to the 


ſour, milling, waſhing, buckin g, and Was 


tering again. Theſe operations ſucceed one 
another alternately till the cloth is whiteh- 


ed; at re time it tis n ſtarched, ; and 2-5 
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Tus is the "ankle used! in * Aer 


ing our fine cloths. The following is the 
en n _ n of the coarle, 


iter NG ed te cloths according 15 
4 quality, they are ſteeped in the ſame 8 
manner as the fine, rinſed, waſhed 1 in the 


mill, and N befors ny" 5 | oy * 


*. this Fre velling apples ae Ries 
> bucking, as it takes leſs time, and conſe- 
— is thought cheapeſt. It is done in 
the following manner: 200 lb. Caſbub aſhes, 
100 1b. white Muſcovy, and 30 lb. pearl 


aſhes, boiled in 10 5 Scots gallons of water 


for a quarter of an hour, as in the proceſs 


— the fine cloth, ma akes the mother or firſt 


he. 
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lye. The tloth-boiler is then to be filled 


two thirds full with water and mother lye, 
about nine parts of the former to one of the 
latter; ſo that the lye uſed for boiling the 
coarſe. cloth, is about a third weaker nu 
dat uſed in bucking the fine. Such a quan- 
tity of cloth is put into the foregoing: quan- 
tity of lye, when cold, as can be well cover- 
ed by it. The lye is brought gradually to 
the boil, and kept boiling for two hours; 
the cloth being fixed dovvn all the time, that 
it does not riſe above the liquor. The cloth 
is then taken out, ſpread on the field, and 
3 watered, as mentioned before in the 
0 cloth. #1.-,4 


fine 


1 this flts of Wk ns are not baute 


by this boiling, the ſame is continued to be 
ulſed all thiat day, adding, at each boiling, fo 


much of the mother lye as will bring it to 


the ſame ſtrength. as at firſt, The lye by 
boiling loſes in quantity ſomewhat betwixt 
a a third and a fourth; and they reckon that | 
in ftrength it loſes about a half, becauſe 


they find in practice, that adding to it half 


ä Its is ſtrength 1 in freſh lye, has the ſame 


effect 
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effect on cloth. Therefore ſome freſh lye, 


D containing a fourth part of the water, and 
the half of the ſtrength of the firſt he, 
makes the ſecond boiler, as they imagine, 
bin ſtrength to the firſt. To the third 


boiler they add ſomewhat more than the 


former proportion, and go on ſtill increa- 
ſing gradually to the fourth and fifth, which 
is as much as can be done in a day. The 
boiler is then cleaned, and next day they 
begin with freſh lye. Theſe additions of 
freſh lye ought always to be made by the 
maſter bleacher, as it requires judgment to 


bring ſucceeding lyes to the ſame ee 
mou — firſt. 9 


; 8 the cloth comes to get the ſecond 
boiling... the lye ſhould be a little ſtronger, 
about a thirtieth part, and the deficiencies | 
made up in the ſame proportion. For fix 
or ſeven boilings, or fewer, if the cloth be 
thin, the lye is increaſed in this way, and 
then gradually diminiſhed till the cloth is fit 
for ſouring. The whiteſt cloth ought al- 
ways to be boiled firſt, that it may not be 
Hurt Why what goes before. 
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Ix this proceſs, if the cloth cannot be 


got dry for boiling, buſineſs does not ſtop 
as in the fine; for after the coarſe has 


dreeped on racks made for the purpoſe, it 


is boiled, making the lye ſtrong in Oe 
| tion to the water in _ 2 mo 


5 0 common e of PRION mo 


WY is, to mix ſome warm water and bran 
in the vat; then put a layer of cloth; then 
more bran, water, and cloth; and ſo on, 
till the cave is full. 'The whole is tramped 
with mens feet, and fixed: as in the former 
<p proceſs. 1000. yards of cloth, yard-broad, 
require betwixt 4 and 6 pecks of bran. 
The cloth generally lies about three nights 
and two days in the four. Others prepare 
their ſour twenty-four hours before, by 
mixing the bran with warm water in a fe- | 
| parate veſſel ; and before pouring it on the 
cloth, they dilute it with a ſufficient quan- 
tity of water. After the cloth is taken from 
the ſour, it ought to be well waſhed and rin- 
ſed again. It is then given to men to be 
well ſoaped on a table, and afterwards rub- 
bed betwixt the rubbing- boards. When it 
. ; comes 


ö comes from them, it ſhould be well milled, 
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and warm water poured on it all the time, 


if conveniency will allow of it. Two or 


three of theſe rubbings are ſufficient, and 


the cloth very ſeldom requires more. 


Tux lye, after the ſouring begins, is de- 
creaſed in ſtrength by degrees, and three 
boilings after that are commonly ſufficient 
to finiſh the cloth. Afterwards it is ſtarch- 
ed, blued, dried, and bittled in a machine 85 
made for that purpoſe, which ſupplies the 
place of a calendar, a is . by - 


eg to it. 


Tis nh uſed | in vis ban of 
our coarſe cloths, is very like that practiſed _ 
in Ireland for both fine and coarſe. The 
only material difference is, that there the 
bleachers uſe no other aſhes but the kelp or 


Caſhub. A he i is drawn from the former 


by cold water, which diſſolves the ſalts, 
and not the ſulphureous particles of the kelp _ 
aſhes. This lye is uſed till the cloth is half 
whitened, and then they lay aſide the kelp 

| lye for one made of Caſtub aſhes, I am 
E2 told 


=. 
_ 
| 
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told that their moſt ſkilful bleachers have 
laid aſide the uſe of the kelp aſhes. 


Tus I have given a ſhort ſketch of the 


modern, and moſt approved practice of 
bleaching; a ſketch ſufficient to conduct 
- thoſe who know a little, though not deſigned 
_ to inſtruct thoſe who are entirely ignorant. 
The practice is, no doubt, capable of great 
improvements. Some are afterwards at- 
4 tempted ; others will be diſcovered by time. 
It is our buſineſs to forward thoſe diſcove- Þ 
tries, and to open the ſpeedieſt way for at- F 
| taining and . them. 


PARTS 


r 
| ; 3 8 E C F 1 


 Steeping. 


TN 7 he eng hiſtory 6. blevcking, 


we may obſerve, that it naturally di- 


; vides itſelf into ſeveral different branches 
| or parts, all tending to give linen the de- 
gree of whiteneſs required. How they ef- 

fectuate that, comes next under our conſi- 
deration. If we can ſettle this queſtion, We 
ſhall be able to diſcover where the preſent 
practice ſucceeds, and where it fails; we 


ſhall be able to ſettle principles, by which 


the art may receive further improvement; 
| we e ſhall reduce it to a e nN ” 


Tus ca cok of beats * 
vides itſelf into theſe 2 parts. I. 
2. Bucking and 
boiling. 3. Alternate waterltlg and drying. 
4. Souring. 5. Rubbing with ſoap and 
warm water, ſtarching, and OY We 
ſhall 


Steeping and milling. 
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ſhall treat of theſe ra . in their | 


order. 


_ Gre linen, in the different changes 


which it has undergone before it arrives 


at that ſtate, contracts a great foulneſs. 


This is chiefly communicated to it by the 
dreſſing compoſed of tallow and ſowen, 


Which is a kind of flummery made of bran, 
flour, or oat-meal ſeeds. The firſt thing 
to be done in the bleachfield, is to take off 
all chat filth which is foreign to the flax, 
would blunt the future action of the ſalts, 
and might, in unſkilful hands, be fixed in 5 


HR Sloth; This is the deſign of n 8- 


To 8 this od. hs cloth is left ; 
to 8 or macetate, as chymiſts call it, in 


blood-warm water. A ſmaller degree of 


heat would not diflolve the dreſſing ſo ſoon; 
and a greater might coagulate and fix, as 
will afterwards appear, in the body of the 
linen, thoſe particles which we deſign to 
N off. In a few hours the dreſſing 
made uſe of in weaving is diſſolved, mixed 


wth the: water; and as it bad acquired 


ſome 
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ſome degree of acidity, before application, 
it becomes a ſpecies of ferment. Each fer- 
ment promotes its own particular ſpecies of 
| fermentation, or inteſtine motion; the pu- 
trid ferment ſets in motion the putrefactive 
fermentation; the vinous ferment gives riſe 
to the vinous fermentation ; and the acid 
ferment to the acetous fermentation. That 
there is a real fermentation going on in 
ſteeping, one muſt be ſoon convinced, who 
attends to the air- bubbles which immedi- 
ately begin to ariſe, to the ſcum which ga- 
thers on the ſurface, and to the inteſtine 
motion, and ſwelling of the whole liquor. 
That it muſt be the acetous fermentation, 
appears from this, that the vegetable par- 
ticles already in part ſoured, muſt firſt un- 
N this Fanden 


Tun effect of all 8 is to ſt the | 
liquor in motion ; to raiſe in it a degree of 
heat; and to emit air-bubbles, which, by 
carrying up ſome of the light oleaginous 
particles along with them, produce a ſcum. 
But as the dreſſing is in ſmall quantity in 
proportion to the water, theſe effects are 
gentle and flow. The acid falts are no 

„ ſooner 
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ſooner ſeparated, by the acetous fermentation, 
from the abſorbent earth, which made them 


not perceptible to the tongue in their former 
ſtate, than they are united to the oily par- 


ticles of the tallow, which likewiſe adhere 
ſuperficially, diſſolve them, and render 
them, in ſome degree, miſſible with water. 
In this ſtate they are ſoon waſhed off by the 
inteſtine motion of the liquor. The conſe- 
quence of this operation is, that the cloth 
comes out freed in a great meaſure from its 
ſuperficial dirt; and more Pligns; and ſoft 
than ahnt ee in on bit e % , 


e this jntefine n motion is prot 


by: much abated, and before the ſcum ſub- 
| ſides, bleachers take out their cloth. The 
ſcum, when no more air-bubbles riſe to 
ſupport it, ſeparates, and falls down ; and 
would again communicate to the cloth great 
part of the filth, when the deſign of this ope- 
ration was to carry it off. But a longer ſtay 
would be attended with a much greater dif- Þ 
advantage. The putrid follows cloſe upon 
the acetous fermentation; when the latter 
5 ende, the former * Were this to take 


place, 


my 
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place in any conſiderable degree, it would 


render the cloth black and tender, as we 


| ſhall have occaſion afterwards to ſhow. 
Bleachers © cannot be too wa age in this article. 


n firſt — is Ain to be deter- 
mikied on theſe principles, is, What is the 
propereſt liquor for ſteeping cloth? Thoſe 

uſed by bleachers are plain water; white- 
linen lye and water, equal parts; and rye I 
meal or bran mixed with water. They i 
always make uſe of lye when they have it 3 

a proof that they think it the beſt. They 
| fay it ferments moſt. Were that really true, 
 - T would think the reaſon ſufficient. But 

there may be a deception in the caſe: 

That lye is impregnated with much foul- 

neſs, which by rifing to the ſurface may 

make a thicker ſcum, produce more air- 
bubbles, and give the appearance of a ſtrong- 
er fermentation. The alkaline ſalts, Which 
make part of its compoſition, will attract 
the acid ſalts generated by the fermentation, 
and put a ſtop to their junction with the 
oils. In this view it may do harm. On 
the other hand, if the alkaline ſalts in it 


6 TE are 
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are not compleatly ſaturated,” they may be 


of uſe in uniting with, and carrying off che 


oo PR wn the m 


Sven oppaiite ny unſatisfactory views 
are the common reſult of theory, when we 
rely entirely upon it for a decifion: But 
ſhall we reft this important queſtion on no 

better footing than this? Can we find no 
certain criterion to judge of the propereſt 
liquor for ſteeping linen? The deſign of 

1 operation will afford us one. The end 

propoſed by it is to looſen and carry off the 
ſuperficial-foulneſs of the cloth. That li- 
quor then which carries off = of it, and 

makes the cloth lighteſt, muſt be the pro- 
pereſt. Let us, by this teſt, my 75 _ * 


ferent ho ok 


Ke. 1 vue 25. A web was cut thro . 
the middle into two pieces; one half of the 
piece, weighing 4 lb. 1 oz. was ſteeped in 
milk- warm water; the other half, weigh- 
ing half an ounce more, was ſteeped in old 
| lye and water, equal parts, and of an e- 
: mt e of heat with the former. 
There 


a-«- - % 


SI) 
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There was ſome little fermentation in the 
former, but none in the latter, They were 
taken out on the 26th, at eleven of the 
clock in the forenoon, and dried. Each of 
the pieces now weighed 3 lb. 91 02. : fo 
that the old lye, by this experiment, ap- 
pears better for cleaning cloth than plain 
water, as the former takes out about an 3 
my part more than the latter. 


e T pg compare che eke of | 
| bran with thoſe of old * 8 0 5 


* 2. cut a 3 into two pieces, 8 ; 
put one part, weighing 5 1b. 1 02. into bran 
| and warm water; the other, weighing 5 Ib. 
was put into a mixture of old lye and warm 
| water, a third of the former to two thirds 
of the latter. They lay forty-eight hours in 
| theſe liquors; during which time there was 
little or no fermentation in the old lye, but 
a conſiderable degree in the bran and water. 
| When dried, the former piece weightd 
4 lb. 134 0·. the latter 4 Ib. 11 02. That 
in the bran and water had loſt but 3 OZ. 
but tate: in the old lye had loſt 5 oz. 
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TnaAr I might make ou Hae Wes on 
greater quantities of cloth,” 19 SK 


180 * 4 — <3 * 4 


» Exp! 3.1 took PU pieces of! deb near- 
ly of the ſame fineneſs, and containing 


twenty-five yards each. Two of ' theſe, 
weighing 20 lb. 1 O·. were ſteeped in old 


 lye; other two, weighing 181b. 15 Oz. in 


bran and water; the remaining two, weigh- 


ing 191b. 13 02. in plain water. All theſe 
liquors were of an equal degree of warmth. 
Theſe lay for forty-eight hours, in the 
month of June; during which time the 
fermentation was ſtrongeſt in the bran and 
water, next in the plain water, and weak - 
eſt in the lye. Taken out and dried, the 
firſt weighed 18 1b. 122 oz. and fo had loſt 
1 Ib. 44 O.; the Rerond weighed 17 lb. 
11 02. and fo had loſt 1 1b. 40z.; the laſt 
weighed 17 lb. 12 Oz. and fo had loſt 1 1b. 
7 O2. The bran and water, in this laſt 
experiment, appears to have had a better 
effect than the old lye; and the plain wa- 
ter than either. This queſtion, therefore, 


ſtill remains undecided. The only method, 


ee is pointed out, and a multipli- 
"By 


.. 


Ab 


"EASY 


we can determine what liquor is in general itt 


of water. Care muſt be taken that no wa- 
ter be detained i in the folds of the linen, | 
[ otherwiſe that FRO may be damaged. 


| looſen, and carry off, by the help of alka- 
line lixives or lyes, that particular ſubſtance 
in cloth, which is the cauſe of its brown 
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city of experiments muſt be tried, before 
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Ar TER ſteeping, the cloth is carried to 
the putſtock- mill, to be freed of all its looſe 
foulneſs.” There can be nothing contrived = 
fo effectual to anſwer the purpoſe as this 
mill. Its motion is eaſy, regular, and ſafe. 
While it preſſes cently, it turns the cloth ; 
which is continually waſhed with a ſtream 5 
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. 
| Bucking and bing. 


* His is che moſt important operation 
of the whole proceſs, and deſerves 
a 1 examination. Its deſign is to 


colour. 
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colour. Ihe falts; or alhes, as the bleach- 
ers call them, uſed in the compoſition of 
the lye, demand, for many reaſons, a parti- 
cular ſcrutiny; and therefore I ſhall ex- 
amine them afte v 


ws by nee 5 
. athes, che pearl n cas 


a 1 to be well pounded, before they are put i 
» into the copper ; for the Marcoft and Caſhub | 


are very hard, and with ſome difficulty yield 


| their ſalts. As theſe two laſt contain a 
very conſiderable proportion of a real ſul- 
9 phureous matter, which muſt in ſome de- 

gree tinge white cloth; and as this is diſ- 

ſolved wx more. by boiling, than by the 
inferior degrees of heat, while the falts 
may be as well extracted by the latter, 1 
would propoſe that the water ſhould never 
be brought to boil, and ſhould be conti- 
nued for ſome time longer under that de- 
gree of heat. The pearl aſhes ſhould ne- 
ver be put in till near the end, as they are 

9 h fed in water. 


bs Is hs — were 1 3 an W 
firength, | the fame quantities would make 


a 
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a lye equally ſtrong : but they are not. 
Salts of the ſame name differ very much 
from one another. The Muſcovy aſhes are 
turning weaker every day, as every bleach- 
er muſt have obſerved, till at-laſt they turn 
quite effete. A decoction from them, when 
new, muſt differ very much from one 


when they have been long kept. Hence 


al 
C 
a 


a neceſſity of ſome exact criterion to diſ- 


cover when lyes are of an equal ſtrength. 
The taſte cannot ſerve, as that is fo vari- 
| able, cannot be deſcribed to another, and 
is blunted by repeated trials. The proof- 
| ball will ſerve the purpoſe of the bleach- 
field ſufficiently ; and, by diſcovering the 


| ſpecific gravity, will ſhow the quantity of 


alkaline ſalts diſſolved. But it cannot ſhow 


the dangerous qualities of theſe ſalts; for 


the leſs cauſtic and leſs heavy this liquor is, 


the more 0; ons and corroſive. it may be : 


for the cloth.” 


Ta IS RY appear A parailif at diene 


but will afterwards be proved by many ex- 
periments. The third lye, which they 


draw. from theſe materials by an infuſion 
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of cold water, where I could plainly taſte 
the lime, appears to me more dangerous 
than the firſt. The ſecond lye, which they 


extract from the ſame aſhes, and which is 
reckoned about a third in ſtrength, when 


compared to the firſt, muſt be of the fame 
nature; nor do I think it ſhould” be uſed 
without an addition of pearl aſhes, which 
will correct i Wn all 27 


Ir is taken for a general rule, That the 


it for granted, that there is an equal quan- 


tity of ſalts in equal quantities of the lye. 
hut if there is not, the miſtake may be of 
fatal conſequence ; as the lye may be in 
ſome places ſtronger than what the cloth 
can with ſafety bear. That general law of 
ſolution muſt have taken its riſe from par- 
ticular experiments, and not from reaſon- 
ing. Whether a ſufficient number of ex- 
Fe have been tried to aſcertain this 


point. 


ſolution of any body in its menſtruum is e- | 
qually diffuſed through the whole liquor. & 
| The bleachers depending on this ae: 
qual quantities of the top and bottom of 
their lye, when once clear and ſettled ; taking 
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point, and to eſtabliſh an undoubted- ge- 
neral rule, may be called in queſtion. 


Bor when I had diſcovered that lime 
makes part of the diſſolved ſubſtance, and 
reflected how. long its groſſer parts will 
continue ſuſpended in water, there appear- 
ed ſtronger reaſons for my ſuſpecting that 
this rule, though it may be pretty general, 
does not take place here; at leaſt it is worth 
ö . in of peri. 


Monk 4: oo weightd at . bleachßeld a 1 
en of glaſs in ſome cold lye, after it had 

been boiled, ſtood for two days, and about 

the fourth part of it had been uſed. The 
glaſs weighed 3 drachms 14 grains in the 


lye, and 3 drachms 72 grains in river- water. 


The ſame glaſs weighed in the ſame lye, 


when almoſt all uſed, 2 grains leſs than it 

had done before. This ſhows, that the laſt 

of the lye contained a third more of the diſ- 
ſolved body; and, conſequently, Was 2 
5 third firon . than the firſt of the Des 


As chis might, perhaps, be owing to a 


L continuation 
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continuation of the ſolution of the ſalts, I 


repeated the experiment in a difterent ny: 


Exp. 5 I took from the be bm * 
the lye, ates the ſalts were diſſolved, and 
the liquor was become clear. At the fame 
time I immerſed a bottle, fixed to a long 
ſtick, ſo near the bottom, as not to raiſe 
the aſhes there, and, by pulling out the . 
cork by a ſtring, filled the bottle full of 
e lye near the bottom. The glaſs weigh- 
ed in river-water 3 drachms 384 grains; 
in the lye taken from the ſurface 3 drachms 
344 grains; and in the lye taken from the 
bottom 3 drachms 314 grains. This ex- 
periment ſhows, that the lye at the bot- 
tom was, 1n this caſe, 4 ME tn than the # 
Hex at two e 123 


x bothir times . I re, the fame | 
experiment, I found no difference in the 


ſpecific gravity; and, therefore, I leave it 
zs a queſtion yet doubtful, though deſer- 
ving to be aſcertained by thoſe who have 
an opportunity of doing it. As the lye 
ſtands e on the aſhes, there can 
be 


be no doubt but what is uſed laſt muſt be 
ſtronger than the firſt. I would, therefore, 


recommend, to general practice, the me- 


thod uſed by Mr John Chriſtie, who draws 


off the lye, after it has ſettled, into a ſecond 


receptacle, and leaves the aſhes behind. 


Hy this means it never can turn ſtronger ; 
and he has it in his power to mix the top 


and. bottom, which cannot be done fo long 


as it ſtands on the aſhes. 


g i nee cht lye, let us 
ins inquire how it acts. On this inquiry 
| depends almoſt the whole theory of bleach- 


ing, as its action on cloth is, at leaſt in this 


| country, abſolutely neceſſary. We ſhall 
| ſee, in ſome experiments which follow on 
the natural effects of theſe aſhes, that one 
effect they have on cloth, is the diminiſh- 
ing of its weight; and that their whitening 
power is, generally, in proportion to their 
weakening power. Hence ariſes a proba- 


bility, that theſe lyes act by removing ſome- 


what from the cloth, and that the loſs of 
this ſubſtance is the cauſe of whiteneſs. 


This nn yet plainer, when the buck- 
8 2 | | ing, 


Sect. I. ON BLEACHING. x1 


N 


| when the Nee was almoſt cold. 


- f— 3jꝗ — OOO EIS argues 
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ing, which laſts from Saturday night to 


Monday morning, is attended to. There I 
have ſeen evident ſigns of a ſolution going 


on from the quantity of air- bubbles ariſin g, 


Tax HERE are various and different opi- 


nions with regard to the operation of theſe 
ſalts: That they act by altering the exter- 
nal texture of the cloth, or by ſeparating ; 
the mucilaginous parts from the reſt, or 
by extracting the oil which is laid up in 
the cells of the plant. The laſt is the ge- 


neral opinion, or rather conjecture, for 


none of them deſerves any better name; 


but we may venture to affirm, that it is ſo 
without any better title to pre-eminence, 
than what the others have. Alkaline ſalts 
diſſolve oils, therefore theſe ſalts diſſolve 
the cellular oil of the cloth, is all the 
foundation which this theory has to reſt on; 
too flight, when ae by _ 
ment, to be relied on. 8 f 


uf 1 telling t this on: we ſhall not 
only fix the theory of bleaching, but like- 


wiſc 


A 

© 

* 

a 

9 

1 

8 

Cog 
* 

hg 

png 

* 

$4, 

12 

777 

7 

5 

To 

8 

N 

on 

* 

5 
* 
273 
** q 
* 
BY 
to 
2 
2 
2 
5 
* 
4 

3% 
"aq 
5 
38 
<P 
DP. 
— 
5 
72 
. 
. 
W 
8 
6M 
os { 

- 00 
hes 
: 
= 

We, 

8 
Ix, 
Fe 

2 

2 

of Hale 
3 
He 

ry 

toy 

»*, <3 

by 

1 

. 

* 

. 

BY 
5 
"i 

8 
$3 
67 

Wn 

£5 
*. 

fo 


IS 
£3 
4x3 
5 
LOS 
7% 
"5p 
[76 
5 
oF 
I 
* 
* 
2 
= 
: 
_ 4 
"7 
A 
> 
. 
tl 
| A 
F 


Se. fee ame ad 


898 2 


b! 


tes 


Cle 


* r ͤ—⁴ĩ Cos IN TE nar ied 51 
2 * i 
2 PD 4 N 4 2 1 NN 8 3 
n e PPP * wy 


4 8 — Ren e 
- e N S =. TE * 
SIS EP uy p F 2ͤĩÄ5ê? 
een e S It Cn nth at . ö 
ß... ͥͥ A ͤ ont 

8 7 SN 9 . 4 K 


en N Ga 


Sea H. ON BLEACHING. x; 


wiſe that of the lithontriptic quality of 


medicines, - whoſe effects on the human 


calculus are obſerved to be the fame as the 
effects of theſe materials on cloth. The 


ſolvents of the ſtone, and the bleaching 


materials, are the ſame. They produce ſi- 
milar effects on both; ſuch as diminution 
of weight, a white colour, the generation 
of much elaſtic air, and at laſt a diſſolution 
or ſeparation of parts. But their method of 
acting has not yet been aſcertained by any 
certain and concluſive experiment. Laus 
, then "_ the oh og 10 we can, to that 


| Wax is whitened by being expoſed to 
the influence of the ſun, air, and moiſture. 
A diſcovery of the changes made on it by 
bleaching, rn throw a light 8280 the oe- h 


ſtion. 


e 6. din dchbs ef wur were Makes 


down, expoſed on a ſouth window, Sep- 


tember 10. and watered. That day being 
clear and warm, bleached the wax more 
than all the following. It ſeemed to me to 
Ry N  whiten 
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whiten quicker when it had no water 
thrown on it, than when it had. Sept. 15. 


it was very white, and 1 drachm 3 grains 


lighter. 43+ drachms of this bleached wax, 


and as much of unbleached, taken from 
the ſame piece, were made into two candles 
of the fame length and thickneſs, having 
cotton wicks of the fame kind. The 
bleached candle burned one hour thirty- 
three minutes; the unbleached three mi- 
nutes longer. The former run down four 
times, the latter never. The former had an 


obrure light and dull flame; the latter had 


a clear pleaſant one, of a blue colour at the 


bottom. The former when burning ſeem- 
ed to have its wick thicker, and its flame 
nearer the wax, than the latter. The 
former was brittle, the latter not. It plain- 
ly appears from theſe facts, that the un- 
bleached wax was more inflammable than 
the bleached; and that the latter had loſt fo 
much of an inflammable ſubſtance, as it had 


loſt in weight; and conſequently the ſub- 
ſtance loſt in bleaching of wax is the oily 
part. Dr Hales obſerves, that wax in di- 


ſtillation affords an inflammable vapour. 


I Carter: experiment, I do not look on 
tit as entirely concluſive; for it is poſſible 


4 & "gy and ſo have rendered it leſs inflam- 


© reaſoning from wax to linen without ob- 


jections. Let us try then if we cannot 


procure the ſubſtance extracted from the 


"Exp. 7. J not: in che bleachfield ſome 


- Þ boiling coarſe linen, which was tolerably 


. White, and had been twice boiled before. 


n There could be no drefling remaining in 


o Þ theſe webs. No ſoap had ever touched 

d that parcel ; nor do hey Thin ſoap with the 

J- he uſed for coarſe cloth. Some of this : 
y impregnated lye was evaporated, and left a 


i- dark-coloured matter behind. This ſub- 


ance felt oily betwixt the fingers, but 
\s : would 
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As I had not an opportunity of repeating 


| b that ſome of the duſt, flying about in the | 
air, might have mixed with the bleached 


mable. Nor do I think the analogical 


cloth, ſhow it to the eye, and examine its 

| different properties. The proper place _— 
find it, is in a lye already uſed, and fully 

i impregnated with theſe colouring | orgs | 


lye, which had been uſed all that day for 
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would not lather 1 1n water as ſoap does. 3 
It deflagrated-with nitre in fuſion, and af. 
forded a tincture to ſpirit of wine. By . 
this experiment the falts ſeem to have an 
; _ — eee with them, 


17 


ne we © ſeparite [this ring fub- 


= 


| 3 from theſe falts, and exhibit it by itſelf, 
ſo that it might become the object of ex- 
periment, the queſtion would be ſoon de- 
cided. Here chymiſtry lends us its afliſt-Þ 
ance. Whatever has a ſtronger affinity or ; 
_ attraction to the ſalts with which it is join-Þ 
ed; than this ſubſtance has, muſt ſet it at 5 
liberty, and make it viſible. Acids attrad - 
| alkaline falt from all other bodies; P and = 
I nr will nee our d ceo 


e 8. ati a ; quantity of the; impreg: 


nated lye mentioned. in the former experi- 
ment, LI poured in oil of vittiol. Some bub-F 
dles of air aroſe, an inteſtine motion was to 
be perceived, and the liquor changed its co- 
lour from a dark to a turbid white. It curd- 
led like a ſolution of ſoap, and a ſcum ſoon 

; 5 on the bee. about half an inch 


in 


ſ 


JON 
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in thickneſs, the deepneſs of the liquor not 
being above fix inches, 
was now pretty clear. A great deal of the 
ſame matter lay in the bottom; and I ob- 


ſerved, that the ſubſtance on the ſurface was 
precipitated, and ſhowed itſelf heavier than 
water, when the particles of air, attached 
to it in great plenty, were diſpelled by heat. 
Z This ſubſtance was in colour darker than l 
+ the mow * had deen boiled i in it. 


4 . a b N of: it 
by ſkimming it off. When I tried to mix 


it with water, it always fell to the bottom. 


When dried by the air, it diminiſhed very | 


much in its ſize, and turned as black as a 


coal. In this ſtate it deflagrated frongly | 

with nitre in fuſion ; gave a ſtrong tinQure 
to ſpirit of wine; and when put on a red- 

hot iron, burnt very ſlowly, as if it contain- 

ed a heavy — oil; 
earth behind. 


| From the inflammability of this ſub- 
lanes; its rejecting of water, and diſſolving in 


ich mee of wine, we. diſcover 1 its oleaginous na- 


in 
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What was below 
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ture; but from its great ſpecific gravity we 
ſee, that it differs very much from the ex- 
preſſed or cellular oil of vegetables; and 
"Wh yet more from their mucilage. That it 
10 diſſolves in ſpirit of wine, is not a certain 
1 argument of its differing from expreſſed 
| dils; becauſe theſe, when joined to alkaline 
ſalts, and recovered: again by acids, be- : 
come ſoluble in fpirit of wine. The quanti- 
ty of earthy powder left behind after burn- 
ing, ſhows that it contains many of the ſo- 
lid particles of the flax. The ſubſtance 
extracted from cloth by alkaline lyes ap- 
pears then to be a compoſition of a heavy 
oil, and the ſolid earthy particles of the 
flax. Whether this heavy oil differs origi- 
nally in the plant, from the oil expreſſed 
from its cells, or whether the latter is con- 
verted into the former, by loſing in ſolu- 
tion great part of its air, I cannot deter- 
mine; nor is it neceſſary. At e erb they 
| feem n, different. F 


EX 


835 ; D 
, Ff. 6 ES: 2 3 * 2 
5 F SOL OPT Og ESTER 
FOE ACA (og per wan bg, 90 GOES r 
PPTP 4 , 
A A CT RET rn lh 8 IG N 


Rn 


F l * N * * * 

N Cc Os 
c Þ e 

8 8 3 . . . 


is what maniier-theſe falts act jo as to 
diſſolve the oils, and detach the ſolid par- 
ticles, whether from a certain polarity, as 
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of which the imagination can ſuggeſt many, 


is not allowed us certainly to know. The N 
5 ſpeculation 1 is too ſubtile to admit of expe- 
riments, and too uncertain to be truſted to 


without theſe. It is enough for us to know 
on what principles in the cloth theſe ſalts 


operate. We ſee evidently how much 
cloth muſt be weakened by an impro- 
per uſe of theſe ſalts, as we find the ſolid 


- Fn Ane are NEE”! 


HOES 


; WP 18 ny that EYE Mould be: "4 
; e bucking, that the ſalts may enter 

into the body of the cloth along with the 
water; for they will not enter in ſuch 
quantity, if it be wet; and by acting too 
| powerfully on the external en may | 

endanger them. 


us degree of heat is a very material 
eee Rr in this operation. As the ac- 
tion of the ſalts is always in proportion to 
the heat, it would appear more proper to 
begin with a boiling heat, by which a great 
deal of time and labour might be ſaved. 
r The 


Dr Hales imagines, or from other cauſes, 
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The reaſon why this method. 3 is not follow- 
ed, appears to be this. If any vegetable 
or vegetable ſubſtance is to be. ſoftened, 
and to have its juices extracted, it is found 


more proper to give it gentle degrees of 
heat at firſt, and to advance gradually, 
than to plunge it all at once in boiling wa- 
ter. This laſt degree of heat is ſo ſtrong, 
that when applied at once to a vegetable, it 
hardens, inſtead of ſoftening its texture. 
Dried vegetables are immediately put into 
oy boiling water by cooks, that theſe ſub- 
ſtances may preſerve their green colour, 
which-is only to be done by hindering them 


from turning too ſoft. Boiling water has 


the ſame effect on animal ſubſtances; for 
if ſalt beef is put into it, the water is kept 
from getting at the ſalts, from the outſide 


: of the beck being. hardened. 


Bur 1 we * hows; nth of 


an oily ſubſtance there is in the cloth, e- 
_- ſpecially at firſt, which will for ſome time 


keep off the water, and how the twiſting 
of the threads, . and cloſeneſs of the texture, 
725 hinders the water from penetrating, we 


ſhall 
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ſhall find, that if boiling water were put 


on it at once, the cloth might be liable, in 
ſeveral-parts, to a dry heat, which would 


be much worſe than a wet one. That the 
lyes have not acceſs to all parts of the cloth, 
at firſt, appears plainly from this, That 


when it has lain, after the firſt bucking, 
till all the lyes are waſhed out, it is as 
black, in ſome parts, as when it was ſteep- 
ed. This muſt be owing to the diſcharge | 
of the colouring particles from thoſe places 
to which the 70 has acceſs, and to their 
f remaining where it has not. It would 


ſeem adviſeable, then, in the firſt bucking 


or two, when the cloth is foul, to uſe the | 
te conſiderably below the boiling point ; 


that by this ſoaking, or maceration, the 


| foulneſs may be entirely diſcharged, and 


the cloth quite opened for the ſpeedy re- 


ception of the IE te in the buckings 
. follow. 


Tur Iyes mould ee be een in 


the firſt buckings, becauſe then they act 
only on the more external parts; whereas, 
when the cloth is more opened, and the 


held F 
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field of action is increaſed, the active 


powers ought to be ſo too. For this rea- . 
ſon they are at the piers after ſome 


8 nriag; 


I Was of opinion, that the cloth was al- 
and that more time on this account was 


conſumed in the bleaching of cloth than 


was neceſſary. What confirmed my ſu- 
ſpicions, was, that I obſerved the cloth, 
Which lay in the bucking- vat from Satur- 
day night to Monday morning, come out of 


1 deeper colour, and when expoſed to 


the air, became whiter, than the others 
of the ſame parcel, which had been 
in the lye 1 for twelve hours only. 1 cauſed 
the experiment. to be tried on a whole par- 
cel every time they were bucked ; and they 
advanced faſter, and with as great ſafety, : 
as other pieces which were managed in the 
common way. As to the effect of ſoap 


mixed with the lye, I ſhall have occaſion 
afterwards to ſhow, that it has no power 
in -Sorreſting d the dangerous qualities of the 

1 x . 
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| lye.' At the ſame time we * diſcover; 


what is _ On corrector. 


Tur ly thing that now remains to be 


conſidered, is, the management of the 


3 coarſe cloth, where | boiling is ſubſtituted 
in place of bucking. This ſpecies of linen 
E: cannot afford the time and labour neceſſary 
for the latter operation; and therefore they 
© muſt undergo a ſhorter, and more active 
method. As the heat continues longer at 
the degree of boiling, the lyes uſed to the 
© coarſe cloth muſt be weaker: than thoſe u- 
© ſed to the fine. There is not fo much dan- 
: ger from heat in the coarſe, as in the fine 
cloth, becauſe the former is of a more o- 
pen texture, and will allow the lye to pe- 

| netrate more ſpeedily: In the cloſer kinds, 

| however, I would adviſe, that the firſt ap- 
| plication of the falts ſhould be made with- 
out a beat. 0 


I cannot help ertady* eonteckning me 
| method generally uſed, of boiling all the 
cloth of that day in the fame lye. I can 


ſee no certainty of having all the lyes of the 
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fame ſtrength, becauſe neither the taſte 


nor proof-ball can be of uſe here; the taſte, 
becauſe the oily matter ſheathes the falts ; 
the proof-ball, becauſe there is another 


ſubſtance here befides falts. But I am 


ſure of this, that ſo much filth, as 2 
former experiment ſhowed in lye often u- 

| fed, cannot but communicate ſome of it- 
ſelf to the cloth, and inſtead of advancing, 
retard its whiteneſs. It will appear after-| 
i wards, from experiments, that cloth boiled 
in a foul lye becomes heavier, and conſe- 
1 quently takes in part of its foulneſs. If it 
is done for cheapneſs, I am not of opinion, 
that it will turn out fo on a further exami-] 
nation ; for the laſt additions of freſh lye : 
mult be blunted greatly by the foulneſs inf 
the old lye; and the bleachers themſelveP 
' obſerve, that they have not ſuch a ſtrongÞ 
effect as the firſt. No lye, therefore, can 
with any advantage be uſed above twice. 
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e f. m. 


Alternate watering and drying. 


is carried out to the field, and fre- 


going off. b 
15 Ts * 


. © pn the cloth has been bucked, it 


| quently watered for the firſt fix hours. For 

| if, during that time, when it is ſtrongly 
2 ene with ſalts, it is allowed to dry, 
the ſalts approaching cloſer together, and, 
aſſiſted by a greater degree of heat, increa- 
ing always in proportion to the drineſs of 
the cloth, act with greater force, and de- 
I ſtroy its very texture. After this time, 
dry ſpots are allowed to appear before it gets 
any water. In this ſtate I imagine it pro- 
| fits moſt, as the latter part of the evapora- 
tion comes from the more internal parts of 
the cloth, and will carry away moſt from 
| thoſe parts. The bleaching of the wax, 
in a preceding experiment, helps to con- 

vince me of this; ; for it ſeemed to whiten 
moſt when the laſt particles of water were 
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Tus continual evaporation from the ſur- 
face of the cloth ſhows, that the deſign 
of the operation is to carry off ſomewhat 
remaining after the former proceſs of buck- 
ing. This appears likewiſe from a fact 

known to all bleachers, that the upper ſide 

of cloth, where the evaporation is ſtrong- 
eſt, attains to a greater degree of white- 

neſs than the under ſide. But it is placed 
beyond all doubt by the experiment in 
ſect. 1. of part 4.; where it appears, that 
cloth turns much lighter by being expoſed 
to the influence of the ſun, air, and winds, 
even thought the falts have been waſhed out 
5 of RH . 


. then, is this ſubſtance ? = we 
have diſcovered in the former ſection, that 
the whitening, in the operation of bucking, 
depends on the extracting or looſening the 
heavy oil, and ſolid particles of the flax; it 

appears highly probable, that the effects of 
watering, and expoſition to the ſun, air, 
and winds, are produced by the 'evapora- 
tion of the ſame ſubſtance, joined to the 
 falts, with which compoſite body the cloth 


18 


36% 
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is impregnated when expoſed on the field. 
That theſe ſalts are in a great meaſure car 
ried off or deſtroyed, appears from the 
cloth's being allowed to dry without any 
danger, after the evaporation has gone on 
for ſome time. If we can ſhow, that oils 
and ſalts, when joined together, are capable 
of being exhaled, in this manner, by the 
heat of the atmoſphere, we ſhall reduce 
this e to a * er degree of cer- 
_ 


5 Bop. 9. 2 10. 1 expoſed, in a fouth- : 
. weſt window, half an oz. of Caſtile ſoap, 
ſliced down, and watered. Sept. 14. when 

8 well dried, it weighed but 3 dr. 6 pr. 
Seßt. 22. it weighed 2 dr. 2 gr. Sept. 24. 
it weighed 1 dr. 50 gr. It then ſeemed a 
| very little whiter ; but was much more 

| mucilaginous in its taſte, and had no de- 


| Sree of ſaltneſs, which it had before. 


» | IT appears, from this experiment, that 
A ſoap 1 is ſo volatile, when watered, and expo- 
E Þ ſed to air not very warm, that it loſes 
h above the half of 1 its weight in fourteen days. 
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The ſame muſt happen to the ſaponaceous 
ſubſtance, formed from the conjunction of 
the alkaline ſalts, heavy oil, and earthy 

particles of the flax. The whole deſign, 
then, of this operation, which, by way of 


pre- eminence, gets the name of bleaching, 


is to carry off, by the evaporation of water, 
whatever has been looſened by the nder 
rn 5 bucking... . 


Aber this n thin: may he 
3 brought two objections, ſeemingly of great 
weight. It is a general opinion amongſt 

bleachers, that linen whitens quicker in 
March and April, than in any other months: 
but as the evaporation cannot be ſo great 
at that time, as when the ſun has a greater 
heat; hence the whitening of cloth is not 
in proportion to the degree of evaporation ; 


and therefore the former cannot be owing | 


to the latter. This objection vaniſhes, 
: when we conſider, that the cloth which 
comes firſt into the bleachfield, in the 
ſpring, is cloſely attended, having no other 
to interfere with it, for ſome time; and, 


AS it is the whiteſt, gets, in the after buck- 0 


ings, 
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| ings, | the firſt of the lye ; while the ſe- 
EZ cond 'parcel is often bucked with what 
has been uſed to the firſt. Were the fact 
true, on which the objection is founded, 
chis would be a ſufficient anſwer to the ob- 
jection. But it appears not to be true, 
from an obſervation of Mr John Chryſlie, 
That cloth laid down in the beginning of 

June, and finiſhed in September, takes ge- 
nerally leſs work, and undergoes fewer o- 
: perations, than what is laid down! in Morch, 
and —— in June. | 


x . l e ee 18, bat cloch * : 
: much faſter in windy weather than in calm 
; ſunſhine; but it does not bleach ſo faſt. 
This would ſeem to ſhow, that the ſun has 
| ſome particular influence independent on 
| evaporation. In anſwer to this objection, 
g let it be conſidered, that it is not 3 eva- 
s, poration from the ſurface, but from the 
ch more internal parts, as 1 ſaid before, that 
1c Þ 1s of benefit to the cloth. Now, this latter 
er Þ evaporation muſt be much ſtronger i in ſun- 
d, | thine than in windy. weather, on account 
k-Þ of the heat of the ſun, which will make 
38, I 5 1 
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the cloth more open; while the coldneſs 
of windy weather muſt ſhut it up, fo that 
the evaporation will all be from the ſur- 
face. Clear ſunſhine, with a very little 
wind, is obſerved to be the beſt weather 
for bleaching; a convincin 8 n that 
A 1 unn. is _ 


+ i would 4 to o as a corollary 
: fron: this reaſoning, that the number of 
waterings ſhould, in general, be in propor- 


tion to the ſtrength of the lye; for the 


| ſtronger the lye is, the more there is to be 
| evaporated; and the greater the danger, in 


caſe the cloth ſhould be allowed to dry. 


But there is an exception to this general 


rule, ariſing from the conſideration of an- 


other circumſtance. It is obſerved, that 
cloth, when brown, dries ſooner, than 
when it becomes whiter, ariſing from the 


cloſeneſs and oilineſs, which it then has, 
Not allowing the water a free paſſage. Per- 
haps that colour may retain a greater degree 
of heat, and in that way aſſiſt a very little. 


- Cloth, eee after wa firſt buckings, 
muſt 
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1 be more carefully watered than after 
_ laſt. 


be increaſed by the reflection of the ſoil: 
the mutual action of heat and evaporation. 


be light, ſoft, and free from mud or dirt, 


ing, as It is not ſoluble by the he. 


3 operation has more -attibuted to it 


| by bleachers than it can juſtly claim. The 


cloth appears, even to the eye, to whiten 
under theſe alternate waterings and dry- 
ings; and theſe, naturally, get the honour 
of it, when! it more Nope belongs to the 

former 


GIS — — —u— a, non yo ny 


YN iv follows likewiſe from this reafoning; 
© that the ſoil of the bleachfield ſhould be 
gravelly or ſandy, that the water may paſs 
quickly through it, and that the heat may 


© for the ſucceſs of this operation depends on 
© It is likewiſe neceſſary that the water ſhould 


© which, not being able to riſe along with the 

| water, muſt remain behind. When there 
is much of this, it becomes neceſſary to 
1 rinſe the cloth in water, and then give it a 
| milling, to take out the dirt; elſe it would 

| be fixed in the cloth by the following buck- 
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A colour. The rule, in general, 1 18 good. 1 


tinue from the Saturday night to the Mon 


, theſe colouring particles, which are bu 


of another operation to it. Thread, an 


r 8 8 2 2 
2 ID My 2 3 hr Ges <5 p 
- 15/1 00 SS 
P ̃ œñiwn Rs 


former operation. Here lies the fallacy, x 
Alkaline ſalts give a very high colour to 
the decoctions, or infuſions of vegetables, 
This i is probably owin g to the ſolution of 
the oleaginous colouring particles of the 7 
plant; which particles, being opened and 7 
ſeparated by the falts, occupy a greater ſpace, 


and give a deep colour to the liquor. The 


cloth participates of the liquor and colour 
Hence bleachers always judge of the good-ſ 
neſs of the bucking by the deepneſs of iu 


obſerve, that in thoſe buckings which con. 


day morning, the cloth has always the 
deepeſt. colour. When that cloth has been 
expoſed ſome hours to the influence of th# 


looſely attached to it, are evaporated, an 
the linen appears of a brighter colour 
This operation does no more than 1 
What the former had almoſt finiſhed: I m 
its own merit were thoroughly know 
there would be no occaſion” to attribute th 


Nr Pu, ſuch as s Giaper, may be redu 
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© ced to a great degree of whiteneſs, after 
| one bucking, by it alone. No cloth, as 
would appear, can attain to a bright white- 

; a without it. 9 


; * Wu the only adrantage of watering is 
che removal of the ſalts, and what they 
bave diſſolved, might we not effectuate 
chis by ſome cheaper, and more certain 
method? For it occupies many hands; and 
muſt depend, altogether, on the uncertain- 
4 ty of the weather; ſo that, in the begin- 
I ning of the ſeaſon, the bleacher is — 5 
| obliged to repeat his buckings without 
bleaching. We might take out the alka- 


line falts by acids; but then the other ſub- 


ſtance would be left alone in the cloth, nor 


would any waſhing be able to remove it. 


Mill-waſhing appears a more probable me- 


thod of taking out both falts and oils; 3 and 

it would ſeem that this might, in a great 

meaſure, ſupply the place of watering ; ; but 
upon trial it does not ſucceed. Two parcels | 


of linen were managed equally in every o- 


ther reſpec, except in this, That one was 
watered, and expoſed to the influence of the 
| . * air, 


N 


* 


if | 
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air, and the other was only mill-waſhed. 
This method was followed until they were 


fit for ſouring. The cloth which had been 
mill-waſhed, had a remarkable green co- 
lour, and did not recover the bright colour 
of the pieces managed i in the common way, 
until it had been treated like them for a 

3 fortnight. The green colour was certainly 
owing to a precipitation of the ſulphureous | 
particles, with which the lye is impregnated, ; 


upon the ſurface of the cloth; owing to the 


falts being waſhed off more ſpeedily than the 
© ſulphur, to which they are united in the lye. 
The attachment betwixt theſe two bodies, 
we know, is very looſe, and the ſeparation 


eaſily made. Evaporation, then, alone is ſuf- 


Heientto Es off w_ OOO ee 


35 e 
a =  Souring.. 


TT is well known to all chymiſts, and 
will afterwards appear, that alkaline 
falts are convertible, by different methods, 
into abſorbent earths. F 3 ſolution in 
7 Water, 
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water, and evaporation of it again, is one of 


theſe. This tranſmutation, then, of theſe 


ſalts, which are not volatiliſed, or waſhed 
away, muſt be continually going on in the 


cloth under theſe alternate waterings and 
dryings of the former proceſs. Not much, 


indeed, after the firſt two or three buckings; 
becauſe the falts, not having entered deep 
into the cloth, are eaſily waſhed off, or e- 

| yaporated. But when they penetrate into 
the very compoſition of the laſt and minu- 
teſt fibres, of which the firſt veſſels are 
made, they find greater difficulty of eſca- 


ping again, and muſt be more ſubject to 
this tranſmutation. But if we conſider the 


bleaching aſhes as a compoſition of lime 
and alkaline falts, we muſt diſcover a freſn 
fund for the. depoſition of this abſorbent 


earth. The common cauſtic, a compoſi- 


tion of this very kind, ſoon converts itſelf, : 
if expoſed to the open air, into a harmleſs | 


alas poweer.. 


nanu buckings and n load 


the cloth with this ſubſtance. It becomes, 
then, MP: to take it out. No waſh- 
| * 2 ing 
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ing dan do that, becauſe earth is not ſoluble 
Ih water. Nothing but acids can remove 
it. Theſe are attracted by the abſorbent 


kind of neutral imperfect ſalt, which is ſo- 
_ table in water; and therefore eafily waſhed 
out of the cloth. The acid liquors oommon- 
y wſed are butter milk, which is reckoned 
| the beſt; four milk; infuſions of bran, 

: rye-meal, & . kept for ſome days till they 


ſour. Sour whey is thought t to 84 28 


- oe a e colour. 5 


. linen . to be dried bebe 1 b is 


put in the four, that the acid particles 


may ne along with the watery, thro' 


| the whole. A few hours after it has been 

there, Ar- bubbles ariſe, the liquor ſwells, 
and a thick ſcum is formed; manifeſt 
55 ſigns of a fermentation. The following ex- 
periment ſhows the degree of Een which 
N n it. 


Bp. 10. My 25. en of 
| Pabrenbeit s into ſome butter milk of which 
_ the bleachers were compoſing their ſours, 


darth, Join themſelves to it, and compoſe a 
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and which ſtood in a vat adjoining to ano- 


ther, where the milk was the ſame, and 
the ſouring proceſs had been going on for 


| two days. After the thermometer had 


been twenty minutes in the butter milk, 
the mercury ſtood at 64 degrees. In the 


ſouring vat it roſe to 68 degrees. An in- 


creaſe of 4 degrees AE a n brifk 3 = 
as motion. : 


To et are Sal theſe effects owing ? 10 


the acetous fermentation going on in thoſe 
vegetable liquors, whoſe acids, extricating 
| themſelves, produce heat, inteſtine motion, 
and air-bubbles. As the change is flow, | 
the proceſs takes five or fix days before it 
is finiſhed. During this time the acid par- 
I ticles are continually uniting themſelves to 
| the abſorbent earth in the cloth. That 


. Þ this fermentation goes on in the liquor a- 


x lone, appears from this conſideration, wat 
the ſame effects, 772. air-bubbles, and | 
| ſcum, are to be ſeen in the butter milk a- 


lone. The only effect, then, it has, ſo far 


as I can fee, is, by the ſmall degree of 


heat, and inteſtine motion, which attend 


it, 


EK 
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it, to aſſiſt the junction of the acid and ab- 
ſorbent particles. We ſhall preſently ſee, 
that this proceſs-may be carried on, to as 
great advantage, without any fermentation; 
and therefore it appears not In ne- 
_ ON. 3 


„Wr N Shale ablordent patticlens are fully 
4 ſaturated, the remaining acids may unite 
with, and have ſome ſmall effect in extract- 


ing the colouring particles. This appears 


from W two, ING experiments. ry 


E. 1 11. 1. Sehr. 20. th piece af cloth which 
bad been ſteeped, weighing 414 gr. was put 
into a half-pound of butter milk, whigged, 
and well ſoured, by a mixture of water, and 
by. boiling. Sept. 24. when taken out, and 
waſhed in water, it appeared a very little 
7 | whiter. -/ The mineral acids, as will appear 


afterwards, whiten cloth, even though they 


'# are very much diluted, 


Juan e * acetous fermentation i 


finiſhed, the cloth. ſhould be taken out; 
. ther the ſcum will fall down, and lodg 


1n 


in the cloth, and the putrefaction, which 


rom the s experiment. 


| Y acighing 42 gr, was laid in butter milk un- 


ed in warm a water, and dried, 4⁰ 8 


by this means ſo much time will be faved. 


doch, and bran, as is done in the manage- 
ment of coarſe cloth, the linen is not in a 
5 better ſituation than if it had been taken up 


vet from the field; and by this means the 


gain, this method of mixing the bran with 


3 


the cloth, may be attended with yet worſe 

Weonſequences. All vegetable ſubſtances, 
is {When much preſſed, fall into the putreſcent, 
-Jand not the acetous fermentation. This 
e must, and does happen to the bran preſſed 


in betwixt 
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chen begins, will weaken it. This 2+ 


OY 12. Sept. 16. A piece ot, cloth 


& whigged. Nov. 15. the milk had a putrified 
E ſmell. The cloth was a little whiter, but 
F very tender; and weighed, when well waſh- 


. AL the fone at of bran, rye-meal, : 
c. ought to be prepared before uſe ; for 


; Beſides, when the water is poured upon the 


r Y 


acid particles cannot penetrate ſo deep. A- 


oh ' 1 , — 1 5 - 5 
- —— — — n; — . - * . 
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8 a four. Why 58 ſhould. not be uſed ſome- 


8 EXPERIMENTS PartI, 
betwixt the different layers of the linen. 1 


had occaſion to ſee it one day, in a bleach- 


field, when they were drawing a parcel of 
_ coarſe cloth ſoured in this manner. The 
| bran had attained to a conſiderable degree 
of putrefaction, but the liquor had not 
The cloth, immediately above and beloy 
this putrid bran, muſt have been weakened 


by it. For theſe obvious reaſons I would 


' propoſe, that all the fours ſhould be prepa- 
red before the cloth is ſteeped in them; and 
that none of the 1 8 or meal, ſhould be 
= mixed with ms _ * * 


11 ſours are ü ſtrongeſt at firſt, 5 


gene weakened till the cloth has attain- 
ed to its whiteneſs. In the firſt ſourings 
there is more of the earthy matter in the 
cloth, from the many buckings it has un- 
dergone, than what there can be after- 
wards. As the quantity of this matter de- 
| creaſes, fo ſhould the ſtrength of the ſour 


I am not, however, of opinion, that there i 


the leaſt danger at any time, from too ſtrong 


what 
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what ſooner than they are, I could never 


ſee any reaſon. 


j WI ar is moſt wanted in this operation, 
is; a more expeditious and cheaper method 
of obtaining the ſame end. As it takes five 
or fix days, it retards the whitening of the 
| cloth conſiderably; and as bleachers are 
obliged to ſend for milk to a great diſtance, 
it becomes very dear. This laſt confidera- 
tion makes them keep it ſo long, that, 
when uſed, it can have no good effect; 3 Per- 
; haps: it id have 4 bad. 133 


4c 7T HERE ee e bs may 
lead us to ſhorten the time. It is obſerved, 
that the ſouring proceſs is ſooner finiſhed in 
warm than in cold weather. Heat quickens 
the fermentation, by aiding the inteſtine 
motion. I would propoſe, then, that the 
vats ſhould not be buried in the ground, as 
they always are, which muſt keep them 
cold; and that there ſhould be pipes along 
the walls of the room, to give it that degree 
of heat, which, on trial, may be found to 
anfiver beſt, I am of opinion, that there 
: „ e "are 
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are few days in ſummer ſo hot as is neceſ- 
' fary; and that the beginning and end of 
the ſeaſon, is by very much too cold. That 
this is no ideal ſcheme, the following fact is 


Salon bleachfield, adjoining to a partition- 
wall, at the back of which there is a kit- 
chen- fire. In theſe vats the ſouring proceſs 

is finiſhed in three days, whereas it lafts five 

or fix days in the ns een We om 
men room. 


2 ſufficient proof. There are two vats in 


"Pans Lugrovennedny: ooh 4 it ſhortens 


the time of ſouring a very little, yet is no 
; remedy apainſt the ſcarcity and dearneſs of 
milk ſours. Such a liquor as would ſerve 
our purpoſe, muſt be found either among 


the vegetable acids, which have no further 


fermentation to undergo, or among the mi- 


neral acids. The former are a large claſs, 
and contain within themſelves many differ- 


emt ſpecies, ſuch as the acid juice of ſeveral | 
plants, vinegars made of fermented liquors, 


and acid falts called fartars. But there is 


one objection againſt all theſe vegetable a- 


4 eids: They all * along with the acid, 
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a great quantity of oleaginous particles, 


. 
. 3 3x 
by 


would raiſe their price too high. 


A 


different ſummers, in two different bleach- 


e © fields, has convinced me, that they will an- 
9 ſwer all the purpoſes of the milk and bran 
er ſours; nay, in ſeveral reſpects, be much 
; il preferable to them. I have ſeen many 
6, pieces of fine cloth, which had no other 
. | fours, but thoſe of vitriol, and were as white 
and ſtrong as thoſe bleached in the common 
„way. I have cut ſeveral webs through the 
middle, and bleached one half with milk, 
and te other with vitriol, . Bod the 


which would not fail to diſcolour the cloth. 
Beſides, the demand of the bleachfields 


A rue n acids have neither of theſe L 
obj tions. They are exceedingly cheap, 
| ah contain no oil, though many chymiſts 
have afſerted that they did. I will freely | 
F own, that, at firſt, I had no great opinion 
of their ſucceſs; from two reaſons ; their 
want of all fermentation, which I then 
1 looked on as neceſſary; and their extreme 
corroſiveneſs. But the experience of two 
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Kune number of operations, and the latter 
were as WR and ſtron 8 as the former. 


ne and in whitha it 10 bas hi 
therto uſed, is this. The proportion of the 
dil of vitriol to the water, with which it is 


quarters of the former, to a gallon of the 
latter. As the milk ſours are diminiſhed in 
ſtrength, ſo ought the vitriol ſours. . The 


whole quantity of the oil of vitriol to be 
uſed, may be firſt mixed with a ſmall quan- 5 
tity of water, then added to the whole 5 


quantity of water, and well mixed together. 


The water | ſhould be milk-warm ; by? 


which means the acid particles will pene- 
trate further, and operate ſooner. The 
an ad then be put i into the 6 — 


r is obſerved, that this Cr "FW its 
N hs much ſooner than thoſe. of milk or 
bran; fo that Mr John Cbryſtie, in making 
the trial, uſed to lay the milk ſours twenty 
four hours before the vitriol. I am of opi- 
nion, that five hours will do as much with 
his | four, : as five days with the common 
fort. 


9 


allowing it to remain for ſome days i in the 
| ſour, but rather, on the contrary, an ad- 
vantage, as we ſhall have occaſion after- 
wards to obſerve. The cloth is then ta- 
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he fame with what is extracted by the alkaline 


or. ſalts; and blunts the acidity of the former, 
as I have ſhawn it does the alkaleſcency of 


its the latter. This will appear more plain, 


or when I come to ſhow the natural effects of | 
ing Þ theſe acid ſalts on unbleached cloth. Hence 

the liquor loſes, by degrees, its acidity. 
But as the acid ſalts do not unite ſo equally 
with oleaginous ſubſtances, as the alkaline 


do, the liquor is not ſo uniformly tinged in 


Sect. IV. oN BLEACHING. 8; 


ſort. But the cloth can receive no harm "7 


ken out, well rinſed, and mill-waſhed in 


ur ast, while th dats lies in "this 

| ſour, is leſs acid the ſecond day than the 
firſt, leſs the third than the ſecond, and fo 
diminiſhes by degrees. At firſt it is clear, 5 
but by degrees a mucilaginous ſubſtance is 

r. obſerved to float in it, when put into a 
glaſs. This foulneſs increaſes every day. 

le- : This ſubſtance extracted by the acid, is the 


the 
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the former, as in the latter caſe, and the 
mucous ſubſtance e iaif; e in 
it. 


a . is por an py gg in n the ft fouring, 
which is the ſtron geſt, the liquor, which 
Was a pretty ſtrong acid before the cloth 
was put in, immediately afterwards be- 
comes quite vapid; a proof how: very ſoon 
it performs its taſk. But in. the following 
operations, as the linen advances | in white- 
nels, the acidity continues much longer; 


A; wo that in the laſt operations the liquor loſes 


very little of its acidity. This happens al- 
” though- the firſt buckings, after the firſt 
ſourings, are increaſed in ſtrength, while 


the ſours are diminiſhed. There are two 


cauſes to which this is owing. The tex- 
ture of the cloth is now fo opened, that al- 


though the lyes are ſtrong, the alkaline 


ſalts and abſorbent earth are eaſily waſhed 

out; and the oleaginous particles are, in a 

great meaſure, removed, which r to 
. blunt the aan of the liquor. 


by have heard two objections brought a a- 


* | 


dhe proceſs of ouring with milk is perform- 
ed by a fermentation; and as there is no 


q That they may hurt the texture of the cloth. 


5 
; 
5 15 


ceed. The vegetable liquors muſt ferment, 


dat their acids may be ſet free; but the 


- mineral acids neither ſtand in need, nor 


| fermentation is to diſengage the acid ſalts, 


i cloth. 


triol, 


: 


ev. ON BLEACHING. #9 
Y the uſe of vitriol ſours: One! 18, That 


I | fermentation in the vitriol fours, they can- 
not ſerve our purpoſe fo well: the other, 


The anſwer to the former objection is very 
mort, That the vitriol ſours operate ſuc- 

2 1 without a fermentation, as expe- 
tience ſhows; and therefore in them a 

5 armrbmton is not neceſſary. The ſame . 
objection might be made to ſtrike againſt 
© the vegetable ſours, That as the mineral 
acids operate without fermentation, there- 
fore the vegetable, which ferment, will 
not ſucoeed; but the truth is, that both ſuc- 


ne are capable of any ſuch change. This 
8 | ſhows evidently, that all the advantage of 


that _ wt exert.  thetnſe]ves « on the 


As to the latter objection, That oil of vi- 
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ſtronger than what is neceſſary in the] 
bleachfield, appears from the following ex-. 
periment with regard to the ſtamping of 
linen. After the linen is boiled in a lye of 
aſhes, it is bleached for ſome time. After? 


7 
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yas bung a very corroſive body, may b 
hurt the cloth; that will vaniſh likewiſe, | 
hen it is conſidered how much the vitriol 
is diluted with water, that the liquor is not 1 
ſtronger than vinegar, and that it may be 
ſafely, taken into the human body. But 
there will remain no doubt 4 its fafety, 4 
when I come afterwards to ſhow," that 1 
have kept linen in a ſtrong ſour of vitriol | 
for many months, and that the cloth was as 
ſtrong. after it was taken out, as when it 
was put in. Theſe experiments convinced 
maſee ot its ſafety, before 1 had a p of 1 
8 its uſe ; in the mene. 50 1 


Tar. it Wer be uſed with ah, witch 1 


this, in order to make it receive the colour, 


it is ſteeped in a ſour of water and oil off 
vitriol, about fifteen times ſtronger than 
that made uſe of in the bleachfield; for to 


100 gallons of water are added two and a e 
855 = hill. 


n 


N 
E 
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half of oil of vitriol. Into this quantity of 
liquor, made fo warm as the hand can juſt 


be held in it, is put ſeven pieces of 28 yards 
each. The linen remains in it about two 


1 hours, and comes out remarkably whiter. 


The fine cloth often undergoes this opera- 


tion twice. Nor is there any danger if 


the oil of vitriol is well mixed with the Wa- 
ter! But if the two are not well mixed to- 


gether, and the oil of vitriol remains, in 
ſome parts, undiluted, the cloth. 1 is corro- 
13 ded into holes. 


ke a view ob the advan- 


Ler us now ta 


tages which the vitriol ſours muſt have o- 
ver the milk. The latter is full of oleagi- 
nous particles, ſome of which muſt be left 
in the cloth: but the caſe is worſe if the 
ſcum is allowed to precipitate upon the 
cloth. The former is liable to neither of . 
theſe objeftions;” 


Tun com ours haſten'very faſt to 


corruption ; and if, from want of proper 
care, they ever arrive at that ſtate, muſt 


12 the cloth very much. As the milk 
i 238 
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is kept very long, it is often corrupted be- 
fore it is uſed; and, without acting as a 
four, has all the bad effects of putrefaction. 
The vitriol ſours are not ſubject to putre- BY 


: tachion. 


> Tun milk takes tire days to perform its 
6 but the vitriol ſours do it in as many 
hours; nay, perhaps, in as many minutes. 
Their junction with the abſorbent particles | 
in the cloth muſt be immediate, whenever 
| theſe acid particles enter with the water. 
An unanſwerable proof that the fact is fo, 
ariſes from the circumſtances which happen 
when the cloth is firſt ſteeped in the vitrio! 
ſour; the cloth has no ſooner imbibed the 
acid liquor than it loſes all acidity, and be- I 
comes immediately vapid. This effect of 
vitriol ſours muſt be of great advantage 
in the bleachfield, as the bleachers are at 
preſent hindered from enjoying the ſeaſon |M 
by the tediouſneſs of the ſouring Proceſs. 1 
Ihe whole round of operations requires ſe- | 
ven days; to anſwer which they muſt have 
ſeven parcels, which are often mixing to- 
gether, and cauſing miſtakes. As three Mc 
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days, at moſt, will be ſufficient for all the 
operations when vitriol ſours are uſed, 
there will be no more than three parcels. 
The cloth will be kept a ſhorter time in 
the bleachfield, and ſo arrive ſooner at 
g ; market. 


= Tux milk fours are very dear, and often 
difficult to be got; but the vitriol are cheap, 
s BY may be _ procured, and at 9 00 time. 10 


it removes the ſame colouring particles, 


I ö 1 5 . 
. y 2 Per 2 — 
19 FF . „ 3 
n „ ²˙ IEEE ÄP ˙²— ( r 
Zr q ICS £13 . ee. S G 's 
2 . 9 n r e er A 4 
a_——— 555 e . n r þ < 8 * n 
E K 8 r 


the caſe, appears from the following fact. 


g of te whiteſt pieces out of a hundred, five 


„ Turzs is yet another advantage i in 1 
uſe. of vitriol, and that is its power of 
| whitening cloth.. It will appear, after- 
wards, by experiments, that, even in this 
diluted ſtate, its whitening power is very 
confiderable. We have already ſeen, that 


which the alkaline lyes do. What of it then 
remains, after the alkaline and abſorbent 
particles are neutralized in the cloth, muſt 
act on theſe colouring particles, and help 
: to whiten the cloth. That this is really 


Mr Chry/tze being obliged to. chuſe twenty 


„„ 
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of the twenty were taken out of ſe- 
ven pen Which were Wanhed with vi- 
trial. 5 


| Fox: both experience and reaſon, I 
muſt then give it as my opinion, That it 
would be for the advantage of our linen 
manufacture, to uſe n in n place of milk 


8 * 


e r. Es n 
5 Hand-rubing g Wi ith ou an warm water, 
rubbi ng-boards, fargeengs: and hong: 


Hat the cloth comes FO the u 
1 ing, it ſhould be well waſhed in the 
waſhin g-mill, to take off all the acid par- 
ticles which adhere to its ſurface. All 
acids diſcompoſe ſoap, by ſeparating the al- 
| kaline ſalts and oily parts from one another. 
Were this to happen on the ſurface of the 
cloth, the oil would remain; nor would the 


off, . 
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 Waſhing-mill afterwards be able to carry it ; 


"0 


Fox the-waſhing-mill the fine cloth is 
arried to be rubbed by womens hands, 
L ith ſoap and water. As the liquors 
| prbich are generally employed for ſouring, 


re impregnated with oily particles, many 


[ 

t ; ö Pr theſe muſt lodge in the cloth, and re- 
1 | ain, notwithſtanding the preceding mill- 
Kk 


Jag. It is probable, that all the heavy oils 
7 are not evaporated by bleaching. Hence 

St becomes neceſſary to apply ſoap and warm 
. ( iflolve, and car- 8 
them off. It is obſerved, that if thjge 
Ui, when it is pretty white, gets too e 
= ſoap, the following bleaching is apt 
to make it yellow : on that account they | 
ien wring out the ſoap. I believe it 
ould be proper to give it always a milling 
Gert warm water, before bucking, to take 


water, which unite with, 


r, 


x out the ſoap. and looſened dirt more ef- 


Fument i in-its favour. ' 


the I= is a matter worth inquirin g into, 
bebether hard or ſoft ſoap is beſt for cloth. 
| Moſt. bleachers, I think, agree, that hard 
ap is apt to leave a. yellowneſs in the 
ou 5 DE. cloth. 


, ectually. The preceding fact 18 a ſtrong | 
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cloth. I have been told, that the uſe d 


hard ſoap is diſcharged in Holland. A;Þ n 
there muſt be a conſiderable quantity of ſea. i 
ſalt in this kind, which is not in the fort, 


and as this falt appears prejudicial to cloth, 


1 would ITE the latter. 


Tur management of the cots: cloth i 


very different, in this operation, from the 
fine. Inſtead of being rubbed with hands, 

1 which would be too expenſive, it is laid on 
a table, run over with ſoap, and then put be-. 
twixt the rubbing- boards, which have rid- 
ges and grooves from one ſide to another, 


like teeth. Theſe boards have ſmall ledges 


to keepin the ſoap and water, which ſaves 
the cloth. They are moved by hands, or 
a water-wheel, which i is more equal, and 


cheaper. The cloth is drawn, by degrees, 


through the boards, by men who attend; 
or, which is more equal, and cheaper, the 
fame water-wheel moves two rollers, with 
ridge and groove, ſo that the former enters 
the latter; and, by a gentle motion round 


their own axis, pull the vu: e 
Wia gh the dehnt 


＋TuIs 
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Tris mill was invented in [reland about 
hirty years ago. The 1r:/þ bleachers uſe it 
or their fine, as well as coarſe cloth. How- 


heſe rubbin g-boards were diſcharged, 


; ſome years ago, in Ireland, by the Truſtees 
for the manufactures of that country, con- 
5 inced from long experience of their bad ef- 
F ects. But as proper care was not taken to 
inſtruct the bleachers, by degrees, in a ſa- 
= fer method, they continued in the old, 
: ade 4 party, and kept poſſeſſion of the 
rubbing- boards. There were conſiderable 
improvements made in them in this country; 
ſuch as the addition of the ledges, to keep 
the cloth moiſt; and of the rollers, which 
; dull the cloth more gradually than mens 
hands. Theſe improvements were firſt 


made i in Salton bleachfield. 


ly [bing on ſuch an unequal ſurface, the ſolid fi- 


Wa part of the cloth 1 is wore; by which. 


s means 


Ever neceſſary it may be for the latter, on 
nccount of its low price, I ſee no reaſon, on 
hat account, for uſing it to the former. 


rs {wg ation againſt theſe rubbing- 
1 KEE Ithink, are unanſwerable. By cub- 
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that it does not keep long clean. Again 


96 EXPERIMEN TS Part 


means che cloth is ue thinned; and, i ; 
a great meaſure, weakened, before it come 
to the market. As a proof of what ] ſay, iÞ 
the water which comes from the cloth inþ 
the rubbing- boards, is examined, it will bi 
found full of cottony fibrous matter. Thel 
boards give the cloth a cottony ſurface, i 


2 N 7 3 » 
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they flatten the threads, and take away 
that roundneſs and firmneſs, which is thi 
diſtinguiſhing ey of cloth bleached! I i : 
5 the Dutch method. R E 


1 ün "ch Wen 1 am of opinion F 
chat they are entirely prejudicial to fin 
cloth; and hope they will not be employ 
in this country to it, as T know they till an 
by many bleachers" who follow the ii 
method. As they ſeem to be, in ſome me 

ſure, neceſſary to render the expence 0 
bleaching coarſe linen leſs, they ought ne 


ver to be uſed above twice, or thrice a 
moſt. They might, I think, be render 
much more ſafe, by lining their inſides witſÞi 
ſome ſoft elaſtic ſubſtance, that will nin 

Wear the cloth ſo much as the wooden tei v 
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n L do; I am told Mr Chry/tie at Perth has 
iS lined his boards with ſhort hair, for ſome | 


ln | years, d finds that it anſwers very well. 


for an hour, and warm water poured now 


in and then on it to make it lather. This 
I milling has very good effects; for it cleans 
the cloth of all the dirt and filth which the 
. rubbin g-boards have looſened, and which, 
at the next boiling, would diſcolour the 


cloth. Beſides, it is obſerved, that it makes 


on the cloth leſs cottony, and more firm, than | 


* when ewe: wh rabbing! alone. 


tee weather. This invention meets with uni- 
i verſal bon. 


bt 4 AyTER the coarſe linen has undergone a 
ee rubbing, it ſhould be immediately milled 


Il ar nh laſt . is hes: of — 5 
Tri and bluing. It often happened, that the 
mei cloth,” when expoſed to the weather to be 
ce q dried after this operation, got rain; which 
t ne undid all again, and forced the bleacher to 
ce Na new expence. To remedy this inconve- 

dere nience, Mr John Cbryſtie, ſome years ago, 
s wich invented the dry-houſe, where the cloth 
11 may be dried, after this operation, in any 
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n H E ſalts or aſhes: are the e 2 
agents uſed by the bleacher ; and 
therefore merit our conſideration. , 
4 a who underſtood not the compoſi- 3 
tion of the medicines he uſed, would be rec- | 
koned ignorant: and why not the bleacher | 
who uſes inſtruments unknown to him? 
His ignorance, however, is not blameable, 
The utmoſt {kill in his art cannot teach him | 
to analyſe theſe aſhes into their conſtituent | 
For that knowledge he muſt depend 
on e which, operating in the gen- 
tle method of ſolution and evaporation, pre- 
ſents to us the natural conſtituent parts of 
bodies. The force of ſtrong chymical fire Þ 
muſt alter theſe. A heat as e as the 
ſummer fun, cannot. . 


Abuse ene. by Mantis: 6 to us the 
conſtituent 
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conſtituent parts of theſe ſalts, will teach us 
the true way of compounding and manufac- 


factures. It will be attended with another 

: advantage. As the bleaching aſhes of the 
ſame name differ very much in ſtrength 
from one another, this analyſis will teach 
the bleacher how to examine them; how 

to diſcover the quantity of falts in them; 
and, conſequently, to aſcertain their value 
and uſe. It will ſhow him how to diſcover 


the — of a new ſalt. 


F. Tur blue pearl FEA are ef a light blu- 
the " * 8 ith 
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XZ turing them at home, of procuring them 
perhaps at a cheaper rate, and not depend- 
ing on foreign countries for what is abſolute- 
ly neceſſary in carrying on our home manu- 


4 Lr us imitate the mathematicians in 
: hit method of inveſtigating truth. Let us 
ſet out entirely ignorant of the nature, pro- 
perties, or compoſition of theſe different 

falts; and, by the help of ſome data, or un- 
controverted concluſions from eſtabliſhed 
e e e to their examination. 


. et OD OY OT OH MAL > 46: LC * 


100 "EXPERIMENTS Part Ill 


p iſh colour; have a hot and * . taſte ; 
and a in the mouth. Kaſh 


e I 3. "ths . Ae what effec 
acide would have on theſe aſhes, and what 
quantity of the former the latter would de- 
ſtroy; from which I might be able to form 

ſome judgment of the quantity and ſtrength 
of the ſalt they contained; I took a drachm 
of blue pearl aſhes, and poured on it a mix- 

ture of one part ſpirit of nitre, and ſix parts 
Vater; which I ſhall always afterwards uſe, 
and call the acid mixture. An efferveſcence 


| aroſe, and, before it was finiſhed, 12 tea- 


| ſpoonfuls of the mixture were required. 

-. "Thi efferveſcence with each ſpoonful of 
| the acid mixture was violent, but did not 

laſt long. A reddiſh-powder was precipi- 

tated to the bottom. When ned. it 
had a nitrous taſte. 


Ir; is Proper here to give a caution. _ This 
experiment does not afford a certain conclu- 
fion, either as to the proportion or ſtrength 
of the real alkaline ſalts which theſe aſhes 
contain ; 3 as there are other bodies beſides 
Tg _ alkaline 
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T.1kaline falts, that efferveſce with acids, ſuch 


Þ Jof theſe bodies were mixed with the aſhes ; 
- we cannot be, until we have per- 


formed the proper trials, fit for diſcover- 


1 
1 75 * add of theſe different bodies, 


of earthy. ſubſtance. The ſtrained ſolution 
as afterwards boiled into 3 gills, and ſet in 


ixed with the aſhes. Theſe ſalts will diſ- 


des over * by their cryſtalliſation. 
line Ez After 


as abſorbent and calcarious- earths, and 
FEquick-lime. No certain concluſion can be 
| draun, unleſs we were certain, that none 


1 Ae . 'To Linde * pure Cline 
ts from the earthy part of theſe aſhes, a half- 
und of blue pearl was mixed with three 
| 7 pints of water, and put over the fire. 
i The ſalt was diſſolved when the water was 
milk-warm. The ſolution tried ſeveral 
Ways, gave me no ſigns of containing anß 
Kulphur. It was ſtrained through brown 
paper, and left in it a reſiduum, that 
weighed, | when dried, 3 gr. By another 
experiment I got a much greater quantity 


any nitre, ſea ſalt, or any other kind of ſalt 
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After the liquor had a fortnight, there 
appeared at the bottom of the cup, ſome 
cryſtals that ſeemed to be much akin to the 
tartarus vitriolatus. Some of the alkaline 
 falts, and a white powder like the reſiduum, 
had mixed with theſe cryſtals. | This neu- 
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tral ſalt will likewiſe fall to the bottom of 


b the cup, when the ſolution is near evapo- 


rated. The _ _— e cory —_ | N 


me 57 OZ. of 8 


In HIS Galt was wendy of the Aber of the > 
_— white pearl aſhes; it had loſt all its former L 
| pellucidity, and was brown on the top, and ; 
White beneath. The taſte was much the 

ſame as before. When half an . from "| 


the wy, it _—_ to turn 1 moiſt. 


Bay. OY o try the weng of theſ ; 
dale * half a drachm in a ſpoonful ] 
of water, and added the acid mixture to it. 
During the efferveſcence a whitiſh powder 


fell to the bottom. Four tea-ſpoonfuls of 


the acid completed the ſaturation. The 


Ie W nen, gave a a nitre. 


5 0 
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| By this experiment it appears, that the 
aalts extracted by boiling from the aſhes, 
are not fo ſtrongly alkaline, as the aſhes 


Wparating their component parts, which 
: appears by their loſs of weight, and preci- 
Wpitation of a powder, weakens them. This 


NE, 
le INE 


them to ne he when cooling.” 


as conſumed before it ceaſed. 


is earth has as ſtrong a power of deſtroy- 


earth, 


4 themſelves; and that the boiling, by ſe- 


Fought to teach bleachers not to boil thoſe 
ve ſalts, that are eaſily diſſolved in water 
— boiling, for by that means they 
(weaken them confiderably, ar to _ 


er em whit And in the 
Lon paper being dried over the fire, 
ſtaſted and looked like chalk, had no faline 


; Pungeney, nor Was diffolvable 1 in the mouth. $ 
| Exp. wy To three quarters of this I. 


added the acid mixture; a ſtrong effer- 
Iveſcence enſued, and a half e | 


Ir appears from: this experiment, that 


ing acids, as the falts themſelves. Is this 


— 


5 gent. i 
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4 then, the only abſorbent or alkaline 
part in- the compoſition of alkaline falts 
Has their other conſtituent part or parts, 
rendered volatile, or changed, by boilin 8 


no oppoſition to acids? So it . ſeem. 


I ſhall conſider this gy . more only 
in kite next * ex 


Ing i 5 then, that we draw 


from the foregoing experiments, is, That 

the blue pearl aſhes are a very pure alka- 

line ſalt, with a ſmall proportion of vitri- 
12 olated tartar, and abſorbent earth.” 


a 


: E 0 Ti * 
White peer! af. 1 


Her. are of a 1 al; diſſol- 
vable in the mouth, hot, and pun- 


ins: 17. o a . of the whit 
* aſhes, I added the acid mixture. An 


; ene _ which laſted 5 the 


ſalts 
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ſalts had deſtroyed ten tea-ſpoonfuls. When | 
ſaturated; it had a nitrous taſte, and a white 
powder at the bottom. Theſe aſhes, then, 
are a 125 * leſs antacid than the laſt. 


E. 1 18. 'To dibioem ths portion of 
thaje earthy. part to their ſaline, half a | 
pound was put into three Engliſb pints of 5 
water; which diſſolved when the water be- N 
gan to turn warm; but not juſt ſo ſoon aas 
the blue pearl aſhes. The ſolution gave no 
ler of containing ſulphur. When ſtrained, „ 

I got 50 grains of reſiduum. It was after- 
wards boiled into three gills, and ſtood fours 
teen days in a cellar. I diſcovered ſome tar 
tarus vitriolatus, and a good deal of a white Ez Wit | J 
powder, like the reſiduum which had fallen e 1 I! 
to the bottom. The ſolution evaporated, , | 9 | 
mne me of * falt 8. oz. and 7 NWO 1 [ 


LT mas Galt was 1 a PRs abit 
mT, and, as I thought, had ſcarce ſo 
pungent a taſte as before boiling. It began 
to diſſolve in the air, when it had been half : 
an hour from the fire. | 
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Exp. 19. Half a drachm was diſſolved 
in a ſpoonful of water. They ſeemed 
more difficult to be diſſolved than the ſalts 
of the blue pearl. The ſolution took four 
tea- poonfuls of the acid mixture to ſaturate 


it, and let fall a copious white powder, a5 
: Wk falts of the blue 1 had done. 


* anti 1s darkierealoured, than 
that of the blue pearl; but has much the 
ſame ee taſte. EE 
"os 20. 1 put t fi grains &'Y it in a . 
: 2 ee two tea-ſpoonfuls' of water on 
A half tea-ſpoonful of the acid mix- 

| pee Taiſed a ſtrong eee and fatu- 
rated it. ; 


ty 21. 1 put into a reverberatory fur- 


nace ſome of the reſiduum. After it had ; 


been there two hours, it had not the taſte 
of lime, nor afforded me a lime-water, 
Alkaline ſalts, each time that they are 


boiled, and ſtrained, leave a ſimilar earth 


behind them; and, if the operation be con- 
tinued, the whole my be converted into 


this 


Sec H. ON BLEACHING. 10% 
© this earth. If ſalts are kept long in fuſion, 
ſchey are turned, at laſt, into the ſame 
earth *. 

EZ through brown paper before they were boil- 


furnace. This earth, then, is the fixed 


not a calcarious nature, as all the chymiſts, 


E ; alkaline falts. 


theſe alkaline falts. The former i is, That 
N they pre- exiſt in vegetables in the ſame 


form, and are ſeparated from the other 


yes: yon incineration. 4 of This n is 


# Junker de ſalib. alkal. Ge: p. 372. 
* Burning to white aſhes.” 


I'got ſome of this earthy matter 


which were ſtrained 


ed, but could not. reduce that earth to 
quick-lime by the force of a reverberatory 


5 baſis of alkaline ſalts; and appears, by theſe 
I experiments, to be of an abſorbent, and 


ſo far as I know, have univerſally. called it. 
Let us now try to diſcover the other vola- 
tile principle, or principles, that were join- 
ed to this md baſe in the Parte of 


Turk a are two different opinions with 
5 Mey to the formation or origin of 
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now univerſally exploded, as no ſuch 
ſalt has ever, without the aſſiſtance of fire, 
been diſcovered in plants, though it is 
found elſewhere. The other opinion is, 


That they are produced, by the act of 


combuſtion, from ſome new combination 


of the parts of the plant, that were not 
combined before. This is the opinion of 
Stahl, Boerhaave, Funker, and almoſt all 
the chymiſts. They ſeem not to be agreed, 
however, as to the principles that go to 
their enen Stahl imagines they a- 


riſe from a junction of the heavy inflam- 
mable part with the ſaline. From the 


known experiments of making alkaline ſalt 


from nitre and any inflammable body, he 


_ draws this concluſion. Tem, itaque hoc in 
5 wegetabilium inci neratione contingere, et ita 
allalia illorum nibil aliud efſe quam parten 
 #Horum nitroſam, cum bituminoſa deflagrands 


commixtam, ſequentia phenomena confirmant *. 


_ Funker differs from Stahl, in aſſociating the 


inflammable, acid, and terrene parts toge- | 


* . de fal. volat. plantar. | und, chym. A bool 


. F by one of his ſcholars; ; and though not by him- 
oy yet with his connivance. 


ther 


ther: Sub ingenti autem illarum commo- 
tione, pars acida ex mixtione ſua ibidem 
reſolvitur, et terrenis partibus illiditur; cum 
quibus, fi cum fixiore fulphurea firmiter com- 

| ph catur, generat et conſtituit ſubſtantiam 
illam alkalinam fixam *. The arguments 
| produced by them in proof of an inflam- 
I mable principle, do not ſeem, to me, to be 
| fufficient. The argument that Sahl brings 
in defence of his opinion, is this. If a 
plant, which affords plenty of alkaline ſalt, 
be dried, bruiſed, and digeſted in ſpirit 
of wine, until all the reſinous part be ex- 
E tracted, then burnt in a gentle fire, (leni 
] igne), it will afford a nitrous falt, but not 
an alkaline one; becauſe, ſays Stabl, the 

| reſinous part, that ſhould go to its compo- 

| fition, is carried off. This concluſion of 
Stabl ſeems to me too ſtrong. It proves 
| that an inflammable principle is neceſſary 

to the production of an alkaline ſalt, but it 
| proves no more. To ſay that it is neceſſa- 
| ry in the compoſition, is ſaying more than 

| the experiment will allow. The inflam- 
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mable principle is abſolutely neceſſary in 
the production of alkaline ſalts, in order to 
make a gteat commotion and heat in 
the vegetable, by which alone the acid 
parts are to be driven off. A gentle exter- 
nal fire, after the oil, which is the ſupport 
of the internal fire, is withdrawn, can ne- 
ver be ſufficient for this purpoſe. Chy- 
miſts have obſerved, that a ſmothered fire 
produces little or no alkaline ſalt. This 
p A "IGG to be Ry magna 


Tuts Joes il ſeries) likeneſs, as an 
anſwer to the experiment mentioned before, 
by which an' alkaline falt is produced from 
nitre and an inflammable body. Juen has 
another argument in ſupport of an inflam- 
mable principle, © If,” ſays he, * an al- 
_ «/kaline falt faturated with diſtilled vinegar 
is again expoſed to the fire; it gains a 
black colour; which is an undoubted 

e proof, that it contains a heavy inflam- 
“ mable ſubſtance.” Undoubted Il allow 

it to be; but whence comes it? From the 
diſtilled vinegar, to be ſure, which contains 

a b oil in 3 quantity. 


Tuxer 
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THESE: experiments, therefore, are not 
© ſufficient to prove the exiſtence of an in- 
© flammable principle in alkaline ſalts. But 
N the experiments that prove the contrary, are | 


tre in fuſion ; but alkaline ſalts do not. 


: fulphureous ſmell ; but alkaline ſalts do not. 


When an oleaginous ſubſtance is joined to 


E miſts themſelves acknowledge, that alkaline 
; ſalts may be formed of two bodies, neither 


of which contain an inflammable oleaginous 
; principle. Thefe quotations from Stahl, 
how how much he differs from himſelf. 
Fund. chym. part. 2. p. 50. Calx viva, vel 
cum vitriolo, vel ſale communi, aut ſpiritu aci- 


ah, mixta, et calcinata, præbet fal fixum acerri- 


num, ſolubile. p. 52. Sic ſpiritus acidus ſalis | 


cum creta mixtus, mutatur in ſal alkali fixum. 


| mixtus cum . coral. * calce viva, tranſ- 
. mMulat ur 


very ſtrong. - Whatever body contains an 


| | inflammable principle, deflagrates ee 
Whenever alkaline ſalts and an inflam- 
mable body are joined, they emit, when 


the mineral acids are poured over them, a 


| | alkaline falts, a ſubſtance different from . 
3 [cither, called ſoap, is formed. The chy- 


Ibid. p. 54. Nempe ſpiritus acidus ſalts com- 
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mutatur in ſal alkali, quod eofdem ęffectus 
prabet in ſolutionibus et præcipitationibus cum 
ale quodam fixo alkalinsg, Theſe experi- 
ments, if he has performed them, ſhow 
plainly, that an inflammable principle i 
not neceſſary. But I muſt own, that theſe 
experiments, though they make againſt the 
theory I have been endeavouring to refute, 
did not ſucceed with me, as * have done 
5 with ne 


0 ſhall hs Aer ſcents 1 have had 
in theſe experiments. In the firſt quotation 
ne orders the neutral body, made of quick- 
lime and the ſpirit of falt, to be calcined; 
and though he does not mention 0 
in the two laſt, it muſt be underſtood ; for 
otherwiſe the bodies faturated would be 
neutral, and not alkaline, . 


Rh 22. TI'wo ſcruples of chalk n 


- fully ſaturated with ſpirit of ſea falt, gave a 


yellow, bitter, pungent liquor. This, when 
dried, and put immediately into a gentle 
fire for ſome minutes, gave no ſigns of ct- 


fer erolcing with acids, but attracted the moi. 
ſture 
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| ſture ſtrongly. It was again put into a cru- 


cible, and ſet in the middle of a kitchen-fire, 


for two hours. Still it raiſed no efferve- 
ſcence with acids ; ; but had ſome of the other 


E properties of alkaline falts, ſuch as turning 
E moiſt in the air, diſſolving in water, and 


turning ſyrup of violets green. It was after- 


= wards put into a reverberatory furnace for 
an hour and a half; but by this heat it ſeem- 

ed to have been turned into glaſs; for there 
5 was nothing to be found. in the crucible, : 
and its bottom had a glazed-like appearance. 
: Thus a calcarious earth, invitreſcible be- : 
fore, is turned, by the addition of an acid. h 
into dat. f 


Exp. 23; "Two. ranks of quick-lime were 
f ſaturated with ſpirit of ſea ſalt, which pro- 
| duced a yellow cauſtic liquor, that burnt 
| the tongue when applied to it. Being eva- 
porated, and kept in the kitchen-fire for 
| two hours, I got a ſubſtance that ſcarcely 
| diffolved in water, nor in the leaſt efferye- 


ſced with acids; but turned ſyrup of violets 


green, and taſted juſt like alkaline falts. ; it 


was put for an hour and a half! in a reverbe- 


1 ON BLEACHING. 113 


—_— 
_— = — - . 
ara K e 
P 
. 4 „ ers” NG - A OH 


* — Py 
oo —— a 


— 3 * — - - _ _ 

5 a * 2 
2 — T_T. 
— 2 

. 2 anger N - 
— — 8 r —— 
* ˙ - x 4 
* 2”, = 


2 
— — — 


2 Oo — 


. 
— 2 

— 
1 


7 1 
[ þ 
. o 
= 
7 
4 
v4 
V } £ 4 
4 : * 1 
Mk ( 
Ay Et, 
k . 2 
| 9 
5 1-8 
1% 
- 1 
1 
by "© 87 
7 { '% 17 
3 
4 
\ 2 
& 
"CY 
1 
* 1 - , 
1 NY 
2+ * 
- 19 4.4 
** * ? 
-# 8 
3 FF b; 
© I 
1 14 
* A + 
7+ 0 
1 
* us + 
7 
1 
+ 
1 
2 ? 
228 £4 
[+ 2 
% i 
o 7 c 
'T 73 
119 
k * 
15 
d 177 
181 
LS 
by 
* 
1 
e 
+ 3: 
1 ©) 
7 1 
1 by 
3 8 1 
8 
& 
— 9 
3 * 
LS; 
0 
LY 
x 
! A 
£Y 
7 33 
1 
7 ay 
& 7 
77 
* 
7 
PSS 
> 
1" 
WM 
= * 
Fn 
: 5 
11 
7 1 
a 
4.8 
544 . x 
: 4\ 77 i 
1 
T3 1 
ITY 
1 $328 
: 333 
1 
4 5 
1 1 4 6, ll 
, 75 
| £ £238 
: . 1 
5 £ | I - - 
"3 Is 
't TY 2, 
43 9 
+ TH 
- 1 5 
, 1 
1 
14 = 1 
4 : 
: f P ( . 
1 . 
FE 
14 1 
#2 * 
N 1 
1 12 
2 : 
IS * + 
IS 1 i 
14 11 
* * p 
' ; 
14 : 
: 
at 2 
* Þ 
7 4 
71 
A 
42-7 - 
164 
K* 
. 1 
1 1 
1 * 2 
. 
5 
{ vs C 
1 BY 
} VE. 
: g 
tk f 
4 E 
— 3 J A 
TS : 
* £ 
£ iz 
0 * 
5 5 
7 13 
1 1 
hn 
$ 4 
l G =. '7 
© W 
i; 7 
> : 
1 8 
# 
» 
| 
| 14 - 
1 
) | q 
11 4 
118 ? 
if 1:3 
3 : 
: 
7: 
+» +> 


114 EXPERIMENTS Farm. 


ratory furnace, and T had 22 gr. of a gritty 
undiſſolvable ſubſtance. Thus the acid 
has changed the calcarious baſe into an ear- 
thy ſubſtance, that is of 2 A nature 
alam quick-lime. 


1 purſued theſe trials fürcher, to ſee if 1 
: could ſucceed better with the other mineral 


acids, 


D = 24. Chalk was  Ghafltnt with ſpi- 
8 rit of nitre, and then put into a kitchen- fire 
for half an hour. I got a ſubſtance Which 
was undiſſolvable in water, and to me ap- 


1 to be like chalk. 


Ee. 2 FA 'Quick-lime ſaturated with the 
ſpirit of vitriol, afforded a bitter cau- 
ſtic liquor, which excoriated my tongue. 
When evaporated, it was put into the kit- 
chen: fire for an hour. I got a brown ſub- 


5 ſtance, which was a little hot in the mouth, 


did not appear to be diffolvable | in water, 
4 and afforded a lime-water. 5 


FRO theſe experim ents it appears, that 
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a ſubſtance formed of an acid falt and ab- 
ſorbent earth, has ſome of the properties of 
alkaline falts, while it wants others. The 
chymiſts, for they generally follow Stahl in 
this opinion, have been led aſtray by the 
cauſtic taſte of the production. Notwith- 
| ſtanding the ill ſucceſs of theſe experiments, 
© to prove, that alkaline falts are a compound 
of an abſorbent earth and an acid, yet I 
| fill think there is a great degree of probabi- 
© lity in that ſide of the queſtion, „ from the 
6 fallowng reaſons. 


= Tuosz plants which contain no acid, 
afford no alkaline fixed falt, ſuch as onions, 
muſtard, &c. If ſuch plants as contain an 
| acid, are diſtilled, and the acid forced over 
| with a ſtrong fire, they afford leſs alkaline 
| falt. Alkaline falts are made more alkaline 
by a ſtronger heat than what was uſed be- 
| fore; which ſhows, that more of the acid 
has been driven off by the fire. © Nitre, 

| © without any addition, kept long in fu- 
© ſion, acquires a cauſtic alkaline nature &. 
There are ſcarce any of the properties of 


Janker de lb. alkal. fix. obs: 1 
1 alkaline 
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Allsline falts; but what belong either to the 


abſorbent earths, or acids. To the former 
they owe their fixedneſs in the fire, their at- 
traction and efferveſcence with acids, with 
all the properties that depend on this cauſe, 


and their power of turning the ſyrup of vio- 


lets green: to the latter, their cauſtic 
power, their ſolubility! in water, their tranſ⸗- 


55 parency when diſſolved in it, their attrac- 


tion of moiſture, their junction with oils, 
and their vitreſcency. If there are any par- 
ticles of fire added to, and fixed in the al- 
kaline ſalts, as it is probable there may be, 
theſe may a little vary ſome of the proper- 
ties: : As for inſtance, alkaline ſalts attract a- 
cids with a greater force, than abſorbent 
earths do, though the laſt deſtroy a greater 
quantity. This ſtronger attraction in alkaline 
falts may be owing to their parts being more 
opened, than thoſe of the earth, to the 
junction of ſome particles of fire, or, per- 
baps, to the remaining acid particles, be- 
tween whom and the other acid there may 
be an attraction. This doctrine will receive 


an additional ſtrength, by conſidering, out of 
what ſubſtance or ſubſtances, pre-exiſting 
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| in n the plant, thoſe alkaline falts are formed. 


1 un Penertl opinion ”_ chyraiſts as I 
mentioned before, is, that they are formed 
by a new combination of principles during 
= combuſtion. : I imagine they are formed by 
E a ſeparation. The eſſential falts of plants 
| ſeem to be the product of an acid, and an 
q | abſorbent earth; for theſe two, as we have 
| ſhowed before, are ſufficient to make a neu- 
© tral falt. There is no fact, I think, more 
| clearly proved, than that there are acid par- 
E ticles continually circulating, in greater or 
| leſs quantity, with the air. I have tried 
| the aſhes of plants, and I find they contain 
| a great quantity of abſorbent particles. 
Hence, then, the eſſential ſalts of vege- 
| tables. But theſe falts extracted, cryſtal- 
| liſed, and calcined by themſelves, afford, 

as Boerbuave informs us, an alkaline ſalt. 
Why not likewiſe when the vegetable is 
burnt? This is the moſt natural way of ac- 
counting for their origin, without flying | 
to new combinations. during combuſtion. 
The fire will evaporate all the water, diſpel 
the greateſt part of the acid from theſe neu- 
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tral Fug and there will remain a {mall 
quantity of pure ſolid acid, joined to an ab- 
ſorbent earth *, with, e ſome ** 
ticles of fire ; in the FOOL; 


8 * T1. 2 R 
85 luce or - blanch en. | 


ln — eee eee by 
names. That two ſubſtances enjoy 


the fame. denomination, is enough. to the 


3 Goa Long aſter thee en were wrote, — the 


1 Les in the writings of A celebrated chymiſt, Hewberg des 


principes de chymie en general. Memoires your F annee 1 702, 
Cet ſels fixes lixiviels ne font autre choſe qu'un refte' des ſels 
- tides; que le feu de la calcination n'a pu ſeparer de la terre du 
mixte, qui lui fot de baſe, et Tied i fe dfobvent enſemble dans Taz 
commune. ; 

The following quotation from the fame diſſertation, ap- 
Pears to be an experimental proof of this doctrine. La fe- 
conds occaſſon ou ces Jels fes peuvent devenir wolatils, «ft 4 
bes defſeudre dans de Peau, le tenir pendant quelque temps en di. 
geſtion, enſuite de les filtrer et evaporer, puis recommencer ces ofe- 


rations pluſteurs fois, juſque'& ce qu d la fin ces ſels ſe cryſtall- 


ent: alors il le faut meler avec du bol, et les deſtiller à grand 


Feu, il en viendra une eſprit acide : le; fels fixes retires de la 
Tete-morte traite de la mime maniere en rendra encore un peu, 


mais en tres , guantit'. . 
"Carelek 
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careleſs obſerver, to rank them in the ſame 


been claſſed with thoſe above explained, 


line falt; but this goes ſoon. away, and 


| leaves a ſtrong taſte of lime, which is pe- 
| culiar to this ſalt. They never turn moiſt 
in the air; which plainly diſcovers, that they 


| contain little alkaline ſalt. Some ſmall bits 


| of IE + are to be ſeen'! in Feit compaſi- 


tion. . 


KS: key. 27 On the addition of the acid 
| mixture to a drachm of Miſcovy aſhes, there 
roſe an ebullition, which, though it was 
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| claſs, and to imagine their compoſition and 
| | qualities, in general, much alike : elſe 
how would the Muſcovy aſhes have ever 


when the external ſenſes, without further 
help, might, if attended to, have diſcover- 
: ed the fallacy, and ſhown theſe to be of a 


1 * different n nature from the t two former * 


* Us co Yr allies have very 3 che 
| ppearance of ſlaked lime; and are, like 
| it, friable betwixt the fingers. The tongue, 
when applied, adheres to them. The firſt 
| taſte which one perceives, is that of an alka- 
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not violent, yet continued long after the 
acid was joined to it. When they had got 

4 ſpoonfuls, I took out a little piece to Van 

it; and to the taſte it ſeemed inſipid, and 
gritty like a ſtone. They conſumed 17 tea- 
ſpoonfuls. 5 When the faturation was fully 
completed, it taſted bitter, and very differ 


: 0 ent from the two former: ſalts, ©. 


Ep. 28. To 3 the alts 5 theſc 
| aſhes, I put half a pound in two pounds of 
water, and kept it pretty warm over the 
fire, but did not let it boil, for fear of di- 
ſipating the volatile parts, if there were any, 
till I thought the ſalts would be diffolved; 
then I red off the water. A half. pin 
was added to the remaining powder, which, 
after boiling ſome minutes, was likewiſe 
poured off. It was treated twice more in 
the ſame way. The laſt that came off was 
not ſalt, but had a taſte like. lime-water. 
Wc decoction all together, when ſtrained, 
was about three pints. Though carefully 
examined, it gave no ſign of containing ful- 
# Phur. Alter all was ſtrained, there remain- 


ed in this paper 5+ dr. of a whitiſh pow. 
* 
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der, which added to 2 0z. 5 dr. of undiſ- 


ſolvable ſubſtance, that lay at the bottom 
of the pot, when the water was poured 
off, made in all 3 oz. 55 dr. This decoc- 
tion boiled into half a pint, and ſet for a 
fortnight in a cellar, gave no ſign of any 
other ſalt. When all the water was eva- 
porated, I had 10 dr. 15 gr. of a very cau- 


ſtic falt, which ſeemed lighter than the 
falts of the blue and pearl aſhes, and turn- 


ed very moiſt, when kept from the fire 


nd hours. 


Ar; appears chat 30z. 1 8. or. 11 Hike 
rendered volatile by the water, a greater 
quantity than in any of the two former 
falts. This loſs of ſubſtance probably a- 


| riſes from the watery parts n in 
| theſe aſhes. . 


Exp. 429-- To aſcertain the a of 
theſe falts, I diſſolved half a drachm in 
| water. The acid mixture produced a 
| ſtronger efferveſcence than with the form- 
er ſalts; and four and a half tea-ſpoonfuls 
of it were required to faturate it. A 
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| browniſh powder fell to the bottom of the 


glaſs in great quantity. Theſe falts, then, 
appear to be ſtronger antacids than the 


former two, by their greater ebullition, 


and the greater quantity of acid they con- 


fumed. If we are to judge by the laſt 


article, their proportionate antacid ſtrength 


( for this experiment may be no rule as to 

their other qualities) is as nine to eight. 

It appears likewiſe, that the antacid quality 
of the aſhes themſelves is almoſt double 
to that of the ſalts. Can this be owing to 

the volatility of ſome acid parts? or to the 
greater antacid power of the other part that 
is mixed with theſe ſalts? This laſt appears 
: probable from the following experiments, 
which diſcover a ſtronger antacid power 
in a the reſiduum than 1 in the falts. * 


| Lee us now examine the -reflitium, 
which, as T mentioned before, was of two 
forts; what remained in the bottom of the 
pot, and what remained in the gray paper. 
The firſt was of a light brown colour, and 
run together into hard Pieces; + the latter 


Was white, and a powder. * 


Exp. 


F e nnn IT 
nds EE ITY Men Ld yp ties 


5 "ES 88 - 
S 
o SY Kd 


. A 3 N FI + : e ger LES 2 7 . 
a & * R 8 Ye 1 7 ? 2 5 Y IIS 2 3 een 2 8 S 
N W FEET ͤ—œꝰ Ä 1e. 7˙— ! ˙ IG 3 Eg I RE <5 N 0 
* 8 ä n * 2 ö 9 CR TR EOS, of TER rn ENT TATE, 2 AE 2 LS Ia ten $32 
4 4 S e r T ß ññ ññę ß de ens TIT 2 
A C e n o nes Be, T He ; 
do N 2 4 Ve 2 : Se” Fo + 2 * * K - C 


. V 
700 


Seck. III. ON BLEACHING. 123 


Exp: 30. Thirty grains of the latter ef. 
ferveſced ſtrongly with the acid mixture, 


and conſumed five and a half tea- ſpoonfuls. 


Thus, though the reſiduum appears ſtrong- 
er than the ſalts, yet it ſeems much weak 
er in its antacid power than the aſhes. 


1 poured water on a quantity of both re- 
ſiduums in two different cups, and let it 


ſtand all night. The water had a taſte of 


chalk and water, next markings but not 9 
of lime-water. | 


— might Bil be calcarious, 


though it had no parts now ſoluble in wa- 


ter; for the reiterated boiling in water 
. might have carried off theſe ſoluble parts, 
as we know it does. My next trial, there- 
fore, was, to ſee if I could reduce it to 
| quick-lime again, by the force of the fire. 
| There is no doubt but that the fire will re- 


| duce into quick-lime, at a ſecond trial, 


thoſe calcarious parts, which had not got a 
ſufficient fire the firſt time, and on that 


account were not calcined into quick-lime. 


| We often ſee undiflolved in the water pieces 


2 (T2 | of 
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* lime-ſtone, which wool have been re- 
duced to quick- lime had they got ſufficient 
fire. But whether thoſe parts of quick- 
lime, which have been ſufficiently calcined, 
and have been robbed of all thoſe particles 
that are ſoluble in water, can again be re- 
duced to quick-lime, is not, I think, clear- 

ly aſcertained wh authors who have wrote 
on this pe”? a 


Ep. TY To 8 this queſtion, 1 
: tried the following experiment. A conſi- 
derable quantity of quick-lime was quench- 
ed in water, ſo that it roſe ſome inches a- 


bove the lime. The whole was often ſtir- 


red about. After it was completely ſettled, 
I took of the ſurface of the lime, which 
was compoſed of thoſe particles that had 
been the longeſt ſuſpended in water, and of 
courſe the fineſt. This lime, that could 
have no particles in it but what had been 
 feparated by the water, and therefore none 
but thoſe that had been changed into 
quick- lime by the fire, was boiled in wa- 
ter it no longer taſted like lime-wa- 
This took two N11 boiling. The 


effete 
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effete _ was then put into a reverbera- 


boy furnace, for an hour and a half. 
This el it again to ſtrong quick-lime; 


e 


eng e Wal a nn [ 


chen- fire for two afternoons, and after- 


| ther. 


Bur ther: few ſubſtaiice,, lepti in a re- 


—— furnace for an hour and a half, 
gave me a ſtrong lime-water with a pellicle. . 
The reſiduum then appears to be the nw - 


| mortuum hed e 15 


| Bip. 39. Another experiment of the 


Mrs kind I tried at the bleachfield. I took 
ſome of the caput mortuum, which remains 


for it ſucked up the water very greedily, 
fell down into powder, and afforded 2 


: e 32. ens of can een of ahe 
| white Muſcovy aſhes, put in a ſtrong kit- 


| wards mixed with water, did not fall; af- 
ter it had ſtood ſome time, the water had no 
| pellicle, nor a taſte of lime-water, but as 


if WS and water "ot been maxed: 1 


in 88 N after the 195 is taken off, and 
will 
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will not diſſolve in water. It had no taſte 
but that of an earth. It was calcined in a 
large ſtrong fire for two hours; when cold, 
water was poured on it, which made an 
ebullition, and cauſed it to fall down, 
When the liquor had ſtood all night, it 
had the pellicle and taſte, e not _ 
Sy of lime: water. FIC SARS? 


Lr us ſee if W nnnot make a lime. 
water from the Myſcoy n without the 
e of fire. „ | 


„ip Fr T ounces Y ale were 
waſted by continual addition of freſh water, 
till the water that came off from them had 
no longer a ſalt tafte. Then I poured ſome 
water over them, and let the mixture ſtand 
all night. Next morning it had the pellick 
of lime-water; and appeared, on lng, to 
be 21 lime-water. Ser 


= AAS a further AY we could. have diftil- 
led ſome of the aſhes, after the ſalts had 
been waſhed out, with crude ammonia falt, 


and ſeen whether the volatile ſpirit was like 
that 
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2 ſpirit produced in this way, is found to 
differ very much from a ſpirit produced by. 
an alkaline falt in place of lime. But my 


q me; and, having diſtilled Muſcovy aſhes and 


. 


ſalcoverer. 


ö 
j 


ſormer. FO 


s n. W. 
22 bes. i 


the colour of iron ſtone, with many 


ö en — from lime and that ſalt; for 


| ſ ingenious friend Dr Cullen has prevented 


al ammoniac together, got ſuch a ſpirit as 

is procured from the latter and quick-lime, 

2 wy this experiment he made it highly pro- 
able, that lime entered into the compoſi- 
don of the Muſcovy aſhes; and is, therefore, 
Guſtly intitled to the merit of Ng the n 


f FR ROM theſe experiments the fllowing | 
Kcorollary follows, That the Muſcovy aſhes 
contain an alkaline ſalt and lime; and the 
latter in much greater nnn than the 


"Hesz aſhes are extremely hard, of 
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coal in them. They have a ſaline taſte, with 
a conſiderable degree of pungency. The 

feel gritty in the mouth, when broke in 
1 en mn the teeth; for ey will not ove 


Exp. 3 5. When the ane r mixture w 
poured over them, they did not efferveſce 


violently, but long; and the liquor had x | 


very black powder on the top and bottom, 


They emitted a ſulphureous ſmell; and, 3 


when the ſaturation was completed, which 


12 5 was done by 13 tea-ſpoonfuls of the acid 
1 mixture, bow _ a e taſte. 


Bop. 36. To extract the ſalts, a hal 


: pound was boiled in a pint of water; then 


that water poured off, and a half-pint put 


on the aſhes again; and fo on till the water 
This boiling took 
The laſt that came off 


had a 7 taſte of e and wa i 


taſted no longer ſalt. 
twenty-four hours. 


Hlackifh, 


Ep. 37. ro try if Sire was s any ahn | 


in the decoction, I put a piece of ſilver in- 


ſhining particles, and ſome pieces of cha-. 


I 2 


* 
to 


I to it; which in a bew r minutes was Wi 5 


I almoſt * black. 


"" op. 3 8. This | 1 corroborates 


| the former. Into 1 oz. of the decoction 1 


poured as much ſpirit of nitre as ſaturated it. 


During the addition of the ſpirit there was 
a ſtrong ſmell of a volatile ſulphur. The 
liquor turned lacteſcent, and let fall to the 
bottom a light - coloured powder in conſider- 
3 able quantity. I ſtrained the whole through 

| brown paper; and there Was left in it a ſul- 
phureous ſmelling ſubſtance, which, when 
| dried, weighed one fourth of a grain. This : 
| ſubſtance, when burnt on a red-hot iron, 

| had not a blue, but pale-red flame, and a 

Very gentle ſmell of burnt ſulphur. As this 
s a vegetable ſulphur, that is to ſay, an in- 
| flammable body joined to a vegetable, and 
not a mineral acid; it probably differs from 
| the mineral ſulphur in the ſtrength of its 
qualities, and, therefore, may not have ſuch 
| a Fong ſmell as the latter. 5 


a us try if we can nn the quan- 
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tion. It is very volatile, and therefore 
cannot be caught, ſo that we might weigh 
it. Let us take its power in colouring ſil- 
ver, and ſee what light it will afford us in 
this intricate ſcrutiny. The leſs the quan- 
tity of ſulphur, the weaker the colour. ] 
; = gr. of ſulphur, opened- by an alka- 
line falt, and diluted it ſo with water, that 
the ſolution had loſt all taſte, and took 
two hours to alter the colour of ſilver in a 
_ ſmall degree. The quantity of water uſed 
Was five pints. When two pints more 

were added, it loſt altogether this quality. 
To apply this experiment to the Preſent 
queſtion, 8 Res 


Bs. 39. 1 nete a Canal quantity of 
the decoction, ſo that it took the ſame 
time to have the ſame effect, as in the for- 
mer trial. The proportion of water to the 
decoction was, as 192 to 1. There was 
three pints of the whole; therefore 1192 
_——_ by 3, gives the quantity that 
could be made out of the whole decoction 
of this weak ſulphurated mixture, which is 


$70 pints. 80 that n the number 
of 
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of pints by. 5, and then multiplying them 
ſulphur in this decoction. The whole 
then is 5 dr. 35 gr. and about a half, in 


the decoction, beſides what remains in the 
reſiduum, which ſeems to be more. E- 


he will probably have more. The only 


Þ argued from a mineral ſulphur to a vege- 


allow this objection to have ſome weight; 


though it is probable there may be little 


difference ent them 1 mt this quality. 


Ma. — decoction Was 7 batled- into a 
; gill and a half, it did not turn filver black 


| more ſpeedily than before boiling ; which 


| ſhows the ſulphur to be as volatile as the 
| water. This quantity ſtood for ſome days 


in a cellar, but no ſign of any cryſtallifation. 
| 2 It 


\ ty, 
o q 8 11 
17 } 


by 3, we have the number of grains of 


very bleacher, if he extracts all the ſalts 
from the Caſbub aſhes, muſt have that 
quantity of ſulphur from each half- pound 
F of the aſhes; and if he boils them longer, 


E objection to this reaſoning i is, That we have 


| table one, and ſuppoſed their powers of 
tinging filver to be the ſame. As I cannot | 
poſitively aſſert them to be the fame, I muſt 
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It was boiled into a gill, and ſet by again. 
After ſtanding twelve days, I looked to it, 
and found it gellied. This was evaporated, 
and gave me 10 dr. of a brown falt, that 
had a ſtrong alkaline cauſtic taſte. By an- 
other experiment, in which the ſalts were 


ſeparated by cold water, I got a ſmall 


quantity of a neutral ſalt, like the vitrio- 
lated tartar, from theſe aſhes. PTSD 


7 


Reg. 4. . ie alkaline ar wied with 


e the acid mixture, efferveſced, and conſu- 


med four and a half tea-· ſpoonfuls of it. 


Thus we find the antacid power of the ſalt 


1s much weaker, than that of the aſhes. : 


5 Thad ths reſiduums, one left in the pot, 
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and another in the brown paper, of a g: 


2 blackiſh colour; both which weighed 5 oz 


"I. - The loſs in boiling, then, amounts 


a 


Ep. Pr” On 1 dr. of the fiduun f 
powdered I poured. the acid mixture. An 
efferveſcence aroſe ; the whole turned ver 


black. ſent up a ſtrong fulphureous fell 


and 
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and tinged the piece of filver black. 
Twenty 1 of the acid were con- 


ſumed. After the ſaturation there was 
ſome of the earthy part of the refiduum at 
bottom; above it lay a black ſtuff like tar; 
chen the liquor, which was now pellucid, 

; though it was not ſo all the time of effer- 


veſcence. A black ſcum remained on the 


top till next morning, which then fell to 


; the bottom on ſtirring. What remained 
in the paper, when the liquor was ſtrained, 
: weighed half a drachm. The liquor be- 
[ ing Ct 8 8 was ſet to n 


Arrrx ſtanding ſome time it was gel- 


lied. Being evaporated over a flow fire, it 


| gave me 44 pr. of a pale-red faline ſub- 


ſtance, but no cryſtals. This faline ſub- 


ſtance attracted the moiſture fo ſtron gly, 


that it could hardly be dried, unleſs put in 


Ja ſtrong heat; and, when taken from the 


fire, turned immediately wet again. It 


| ſeemed to agree pretty much with the ſa- 


line ſubſtance that I ſpoke of before, com- 


voſed of lime and pirit of nitre. 


Exp. 
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Exp. 42. Some Caſhub aſhes powdered, 
and often waſhed with water, ſo that the 


falts were all carried off, were infuſed i in 


water. After ſtanding ſome time, I had a 


N weak lime-water, that had ſtill ſomewhat 
: of a ſaline _ and had no Pee: . 


5 43. Sons af the = ng was s put 


RES 3 a reverberatory furnace for two hours. 
| 1 age that it afforded me a good lime-wa- 


+5. Caſbub aſhes; then, appear to contain 
an e. half vitrified, ſome lime, alkaline 


ſalts, and a ſulphureous, inflammable, vo- 


latile ſubſtance. 


: oY us s inquire whence ariſes the ful- 
2 in of theſe aſhes, of what ſort it is, 


and what are its effects. Sulphur i is a com- 
poſition of the acid of vitriol, and an dil. 


Any kind of oil will ſerve, whether vege- 


table or mineral, and make no difference 
in the compoſition; but no acid will do 


except that of vitriol. The acid of moſt 
trees ſeems to be of the vitriolic kind. 
5 When they are burnt, the fire diſpels all 


the watery parts, with ſome of the acid, and 
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che more volatile oils ; while the remaining 
; acid, more concentrated by loofing the 
N watery particles, unites with the heavy oils, 
and ſo forms a ſulphur; which remains in 
the aſhes, if the fire is not ſufficiently 
© ftrong, or not continued long enough to 
conſume it; for all charcoal, if fuſed with 
© alkaline ſalts, diſcovers a ſulphur. It is re- 
E markable, that charcoal does not tinge ſilver 

© when rubbed on it, nor ſhows any other 
I of the effects of ſulphur, until it has been 

opened by an alkaline ſalt. All theſe 
materials are found in the 'Caſhub aſhes ; | 
and therefore no wonder that * contain a : 


q hey ra 


| Bur dack this vegetable appear to be the : 
} ame with the common mineral . al 


|  HOMBERG has given us a Svidok U. 
| ſulphurs into the vegetable, the animal, the 
| bituminous, and the mineral; and has miſled 
many by it. That Homberg means the in- 
| flammable principle by the word ſulphur, 
appears from theſe words. Lhuile de la 
| plant, 


136 EXPERIMENTS Part Il. 


plant, qui eff leur natiere ſulfureuſe *,— 

was to blame, as well as moſt of 2 05 4 
| miſts have been, for the vague uſe of that 
word. That diviſion, therefore, cannot af. 
* the preſent n F 


x 5 is plain that « common ſulphur may be 
made as well with a vegetable as with a foſ- 
ſil oil. The acid of vegetables ſeems to be 
of the ſame nature as that of vitriol; for 
5 with the acid of ſome vegetables and the ſal : 
of tartar, a tartarus vitriolatus ariſes; and with 
iron or copper, a vitriol of theſe metals z 
The acid of many plants ſeems to diffeſ 
from that of vitriol, only becauſe the forme: z 
is weaker than the latter. It would appear 
therefore, that vegetable ſulphur would n 
wiſe differ from mineral but in in weake! : 


© KS effect of this 1 upon x clot ; 
is to diſcolour it ; as every bleacher knows 
if he uſes a lye of kelp aſhes, or any oth 
fort of aſhes much impregnated with ſul " 
9 * . 7 acad. des AS. 1702, | BS; 


5 | ” 1 


phur, when the cloth has attained a conſi- 


ſtance tinges linen, as much as it does ſil- 


I tal. Sulphur, when mixed with alkaline 


E 1 be taken out of the cloth by mill-waſh- 


N Ka the ſulphur, by their ſtronger tenden- 


: 
755 


| de precipitated on the ſurface of the cloth ; 
nor will water have the leaſt effect in re- 
1 oving it. A pure lye would again diſſolve 


impure one muſt increaſe | its quantity. 


1 | ence the neceſſity : of a greater evaporation, 


1 s particles. > 


* FECT 
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derable degree of whiteneſs. Let none, 
however, imagine, that this ſulphureous ſub- 


5 ver. This is an effect peculiar to that me- 


F falts, is ſoluble in water, and may in that 


But if the alkaline falts are ſeparated 


Icy to ſolution, by their tranſmutation into 
Wan abſorbent earth, by meeting with an a- 
cid in the water thrown on them, or in the 


b operation of ſouring, the ſulphureous mat- 
ter, freed from its alkaline diſſolvent, will ; 


Ib ſulphur; ; but the continuation of an 


And longer expoſition to the ſun and winds; 5 
he only method left, during the uſe of a 
Foul lye, to carry off theſe colouring fulphu- 
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„ 
Maroft aſhes. a 


i 5 | II E Marceft aſhes a are of a paler co- 


1 cour than the former, and have 
ſome ſmall pieces of charcoal in their com- 
poſition. They have a ſtrong ſaline taſte, 
with ſo great pungency, that they cannot be. 
. held long in * mouth. 


2 44. T he Id 1 mixture kept up- a 
E. fermentation, but not a violent one. 
A dark- coloured ſubſtance roſe to the ſur- 
face, and likewiſe lay at the bottom on the 
ſurface of the aſhes. A ſtrong ſulphureous 
| ſmell aroſe ; and after ſaturation, which was 
a kg by 13 tea; opnfuls,, the n 
ad a ſulphureous taſte, # 


* 4 5. Half a ak was TOP as 105 


5 Sonner, and during the ſame time. The 


decoction was not ſo black as the Caſhub, 
and had not the ſulphureous ſmell. I for- 


| got to try it Whee turbid; but the ſtrained 


decoction. 
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decoction, having ſome of the reſiduum left 


in the paper mixed with it, had no effect 
on filver. 


Ont 4 ounce, therefore, of Mart aſhes 


was boiled in a pint of water. to half the 
quantity. This decoction coloured ſilver 


very ſuddenly; and when ſaturated with 


fpirit of nitre, let fall a great deal of ſedi- 


ment. When diluted with 96 waters, it juſt 
tinctured ſilver. So that the Marcoft ſeems 
to contain about the half of the folphur that 8 


the © Caſbub a aſhes do. 


Tas Reals decoction boiled into two 
gills, did not tincture ſilver. It appears by 
theſe experiments, that the ſulphur in this 
ſalt is much more volatile than the former, 
and that the whole of it, by continued boil- 
| ing, may be diſſipated. On this account it 
ſeems fitter for bleaching. The decoction 
| having ſtood ſome days, and giving no ſign 
| of any other falt, was boiled into a gill. 
| This ſet by for twelve days, turned into a 


gelly. When entirely evaporated, I had of a 
laline ſubſtance 14 dr. 1 ſcrup. and 2 gr. 
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which added to 54 Oz. of reſiduum, ſhow. 

ed the loſs to be 1 Oz. 38 gr. By another 

experiment, in which the ſalts were ſepara- 

ted by an infuſion of cold water, I got a 
ſmall quantity of a neutral ſalt, Be the tar- 
u vitriolatus. | 


bed * This Galt 1 by "uy for- 
mer experiment, taſtes ſtrongly alkaline; 

and; a half-drachm. took 4 tea-ſpoonfuls of 
the ſaline mixture to ſaturate it. During 


the effexyolooncy I n L felt a _— 


reous ſmell. NR 


4 Taz reſiduum Was 5 15 "OR fame 
| 5 Wie with the aſhes; and is ae infipid 
and undiſſolvable in the mouth. 


Eav. 47. 1 72 8 of it 1 FIT) the 
; rt mixture, which raiſed an efferveſcence 
much greater than the reſiduum of the Ca- 
: dul; but did not turn black, nor ſend up a 
ſulphureous ſmell, nor tinge filver. It 


conſumed 26 ſpoonfuls. After ſaturation, 
there was a black tar- like ſubſtance reſting 


on the remaining powder. The liquor, be- 


F AEF ²˙ 1 Ek ds 
77 ĩ˙Ü..2 ]⅛ r] Set gh 
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q ing trained, left 7 gr. of reſiduum. When 


evaporated, I had 1 dr. 9 gr. of a faline 


= ſubſtance, that would not cryſtallize, had a 


E greeniſh yellow colour, and attracted the 
© moiſture ſtrongly from the air. The ant- 


E acid quality, therefore, of the earthy part, | 


E is to the ſame way of me ine | er 
R TS to uy 5 


"DS. 48. To dilborr whether the oY : 
1 was a calcarious earth, a half-ounce - 
was put for an hour and a half in a reverbe- 
ratory furnace, during g which time it loſt 
$ I dr. and 1 ſcrup. When put into water, 
| it did not hiſs when mixed ; yet next morn- : 
ing I had a ſtrong lime-water, with a pel- 


y ine from it. 


ET weak lime- water. 


720 1 HIS «Galt, | theedfore; ſeems to contain 


N the ſame principles with the former; only 


; vi . ies To try if I could diſcover any 
| lime in the aſhes themſelves, without the 
aſſiſtance of fire, I waſhed the ſalts well out 
| with water, after which TOY afforded 1 me a 


LE a5 


Ds ra 0 - --%; i ah l 
—— 3 r - 005 ue — — — * 
4 88 — . . 33 + * 7 ” . 2 4d 0 7 - — — Tur = * of 
a ring K ER In : 3— i rey > 2 — — 2 7 = -_ : 3 Le r uy _— ” . 2 © 
— — — . PR * 1 — 14 1 > - £ 2 " - - - = * 5 q 7 2 2 "IN . A; A 
as A — ry — ES RS. * F pou 8 r N wo A "IS . : I. kg: oy - ren 33 * aum — NN * — — * — 
4 . * > 8 2 n 3 0 1 — > = > " . 4 D h g 0 5 * mn : . g . ih en rt ww 5 . 
* 5 rer a DV EE Ae — 7 ; 3 - n W * n . 9 * 2 E n . 
— n 3 — * 2 — — 2 0 — 2 4 * Ry ** 1 8 — —— Ie ASTD. hy — * * 4% 2 r - 2 2 , Ee IS bh Fs e * « - _ 1 _ 
4 a * * 8 n rr . W ROS 272 = - 83 3 Coat, : * nf * ted 22 N r 8 : — & 1 1 8 
4 — 3 2 8 5 <4 o 8 2 — er — P nn a Re TR -* : 
- 1 5 - 2 NT q 3 * Dy 92 . * 
2 — — 2 3 * — 88 0 . — 2222 7 . lt RS 28 MCP — 
3 2 Ce —— — £ _ 


— 


0. 


8 
— — — —— 


kaline ſalts produced from different bodies, 
differ from one another? In examining this 
fact, chymiſts generally ſtate the queſtion 


« ference ?” Almoſt all of them determine 
in the negative.” Szabl ſays, Fund. Chym. 
p- 85. Nitrum itaque plantarum, cum general 
illa oleefitate craſſa ſeu reſina, conflagrando, in 
omnibus vegetabil ibus, que alkali fundunt, u- 
ius generis alkali conſtituit. They allow, 
that one ſalt is more cauſtic than another, 
that one is more pure than another; but 
this, ſay they, is owing to the accidental 
management of the fire, or the accidental 
mixture of other bodies. They all allow, that 
ſalts extracted with tepid water, are not fo 
impure, as thoſe with boiling water. The 
quicker or ſlower evaporation is obſerved to 
make a difference. But theſe cauſes are ll 
accidental. The ſoda Hiſpanica is obſerved 
to make finer glaſs, than the much purer 
ſalt of tartar. But this is owing to a mix- I 
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the flphur is is in leſs Ty and more vo- 
. n T5941 


158 is proper pere to inquire, W al 


thus : Have alkalihe falts any ſpecific dif- 
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ture of ſea falt with the Spaniſh kelp aſhes, 


Y 1nd a mixture of inflammable matter with. 
: © the falt of tartar. Many other differences 
ne obſerved betwixt the different alkaline 
q ſalts; but theſe, they ſay, are Owing to ac- 
1  cidental, ; OR. not i a 


; lar us . che terms ” the 7 
| queſtion aright, before we argue on it. 
| The queſtion 1s thus ſtated by Stabl. An 
© ut plantæ, ita etiam earum ſalia fixa, ſpecie 
i Jpecrfico effectu di Hrunt ? If he means 
| to inquire, whether theſe falts have the 
1 qualities of the plants from which 
they are got? the queſtion will ſoon be de- 
| termined in the negative. For the ſalt of 
| poppy enjoys no narcotic quality, nor the 
ſalt of ipecacuahn an emetic, nor the ſalt of 
[lip a purgative, nor the ſalt of hemlock 
| 2 poiſonous. But if he means that one 
| kind of alkaline falts have no ſpecific qua- 
| | lities, | | whereby they differ from another 
kind, and which the latter, treated the 
ame Ways may not Acquire ; and this, by 


Bunde. chym. p. 85. 11 


444 EXPERIMENTS Pert nn 


the quotation. preceding the laſt; ſeems 0 
de his opinion; I muſt, determined by a ; 
Ss. variety of experiments made by others, ME 
Aiſſent from ſuch a great chymiſt, and af. 
fert, that © alkaline ſalts have a ſpecific = 
difference. Experiment alone can de-. 
termine this point, and to Sent Ss F 
55 Tue ad the deciſion. ! 0 
1 
Tu HE | Alkaline baſe - of ea galt! is Wund to 
aN ſome particular properties, which no 
other alkaline ſalt has. It cryſtalliſes like N t 
the neutral ſalts. It does not turn moiſt in n 
the air; but, on the contrary, loſes tha IM 
water which cryſtalliſed along with it, n 
and, of courſe, its tranſparency. When it WW tl 
is combined, and faturated with the vitriolic | of 
acid, it forms Glauber's ſalt; a falt differing g 
in the figure of its cryſtals, its eaſy ſolu- at 
tion in water, and fufion in the fire, from MW m 
vitriolated tartar, or a ſalt made of the fame MW re: 
_ fpirit of vitriol and the falt of tartar, MW wi 
When it is ſaturated with the ſpirit of nitre, tv 
there ariſes a neutral falt, differing from 00 
nitre, as it powerfully attracts humidity ; WW dif 
| and its cryſtals are of a. quadrangular figure. pe: 


HOPFMAS 
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HOFFMANN, in his 29th obſervation, 
has ſhown us-how differently experiments 
ſucceed with different alkaline ſalts. The 
alkaline falt of nitre prepared with charcoal, 
exhaled the ſmell of aqua fortis on an effu- 
hon of ſpirit of vitriol ; which ſalt of tartar, 


che regulus of antimony. - 


| gathers on the top, and the whole mixture 
| at laſt gains the ſame colour. 
made of two parts nitre and one of the 


common potaſhes, do not. 


* dily 


E or potaſhes, do not; owing perhaps to ſome 
of the ſpirit of nitre that is not diſpelled by 
che deflagration. If powder of charcoal is 
added to falt of tartar, or potaſhes i in fuſion, | 
a fort of hepar ſulpburis is formed; but 
this does not ſucceed with the alkaline falts 
made of nitre and charcoal, or nitre and 
Salt of tartar, ; 
made with or without nitre, differs from 
the lixivial ſalts; for, on an effuſion of oil 
of vitriol, a fetid ſmell ariſes, a black ſcum 


The falt 


regulus of antimony, _ affords a red tincture 
with ſpirit of wine; which a falt formed of 
two parts of nitre and one of tartar, or the 
Theſe ſpecific 
| differences in the falts of the two laſt ex- 
PRs ſeem to be owing to ſome of the 


—— — 
* 5 3 


© WEL. 


* 
© A'S 
- 


RR 4 2 r 
- r 


cr EO OL 5 
Eee p<: I 


— — 


— — . I aa er o—— 
5 d 22 


In, 


— 
n — 
* L : ” 1” _ N Ao ——_— Mt 
7 er ops oro ACE TA 


IL & 


1 Reel 2 — T2 dE 


— 


AY 8 r 


— — <4" ae q 85 | 93 8 8 — 5 Fe 
2 - — 2 * 
- - 7 R „ © 
8 


| ther ſmall differences betwixt theſe alkali 
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oily or ſulphureous particles, which till 
lurk in them, YA all the fire 
_ have ſuſtained. | 


Irs appears, Show; from theſe experiment; 3 
that alkaline falts prepared in the com- 
mon way, from different ſubſtances, are 
ſpecifically different; and probably have z | 
different effects when taken into the hu. WM 
man body; but theſe effects are fo gentle, 
and ſo maſtered by the alkaline proper 
common to all, that they paſs unobſerved. 
The fire at length ſeems to diffipate thei: x 
ſpecific properties, and to reduce the dif- K g 
ferent alkaline ſalts, freed from heteroge- 5 | 
neous particles, to one fimilar nature. The 
purer theſe ſalts are, ſo much the fitteÞ 
are they for the uſes of bleaching. Th. 
effects of the ſulphur in the Caſhub and 
Marcoft aſhes, have already been explained 
Ihe great quantity of ſea ſalt which is un : 
kelp aſhes, may render them. unfit fo : 
bleaching. But this ſtill ſtands in need of; 
further proof. I do not think that any of 


" can affect their . on cloth; be 


ea : 
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LL reafoning and experiment ought 


Z the human mind become. It is by this 


conſideration alone their value ought, and 
will be meaſured. But what can touch us 
more nearly than the improvement of our 
manufactures, on which the riches of our 
country, and the daily bread of the greateſt 
number of its inhabitants depend? With 
this view, then, I ſhall endeavour to make 


the foregoing experiments more uſeful, 


bleaching, by diſcovering how we may 


: amongſt ourſelves, while we employ our 
A = 2 Own 
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5 cauſe that depends entirely on their alka- 
Une property, which can only differ in de- 


1 Metod of mamfadtr ng th after at e 


1 to be connected with the affairs of 
17 mankind; and the cloſer this connec- 
don is, the more valuable theſe efforts of 


and adapt them to the advancement of 


make theſe aſhes, at a much cheaper rate, 
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own hands, and thereby ſave the nation 
much money. By ſhowing how theſe 
aſhes may be compounded, we ſhall be 

able to give the revecing conclutions their 
s full conviction. e 


''T HE Mas and white pearl aſhes we have 


_ diſcovered to be pure alkaline ſalts, with. 


out any conſiderable mixture of heteroge- 


neous bodies. Their purity ſhows the lixive 
to have been ſtrained through ſome cloſe 
ſubſtance, ſuch as linen, or flannel. The 


. 


have ſuſtained the moſt fire. But both of 


them are ſo much alike, that the one may 
be ſubſtituted for the other ; and therefore 


we {hall conſider them 1 in one view. 


ee one knows; that . IN falt 


ſuch as theſe, are got from all plants except 
the alkaleſcent, and from all trees except 
the moſt reſinous, which afford them in 
very ſmall quantity. Theſe plants, or 


trees, when ſound, are pulled or felled in 
. the ſpring, dried, and burnt to aſhes. By 


the effuſion of warm water the falts are diſ- 
| ſolved, 
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I | lv; and, by ſtraining, ſeparated from 
che earth along With the water. This ſa- 
mne liquor, which is called a lixive, is eva- 
porated over a fire; and what remains, is 
an alkaline ſalt of the ſame kind n, the F 
3 FROM _— 11 


. 1 was net N a Acilful bloakli in 

E Irland that he practiſed a more expeditious 
way of extracting the ſalts. He bought 
the aſhes of different es r i 
commonalty for 9 5. a-buſhel. From theſe 
a very ſtrong lye was made, into which . : 
ſtraw was dipped, until it ſucked up all the 0 
lye. This ſtraw was afterwards dried and 1 
burnt, and gave him ſalts which he ſhowed : | 
me, almoſt as good and pure as the pearl 
ö aſhes. This method I have ſeveral times 
tried; but could never burn the ſtraw to 
i white aſhes, the ſalts diminiſhing the in- 
1 flammability of the ſtraw. It is a very ex- 

| peditions method, if it can be practiſed. But 

I can ſee no occaſion for bringing the lye 
into a ſolid form, as the ſalts muſt again 
be diſſolved in water before they can be 


13 t 7 uſed. 
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uſed. The ſtrength of the lye can eaſily be 
. 73 the 1 9 oſtatic al balance. 


Tnvsven — ae chat the 
addntlty: of falt, in plants of the ſame ſpe- 
cies, will vary in different ſoils and An, 

pet it would be of advantage to have the 
proportion aſcertained in . Some 
| trials or a kind 1 have made. oh 


5 Es zo. Two pounds of fri which had 
been pulled Auguſ 16. were dried, and burnt 
to white aſhes. Theſe weighed 7 dr. and 
taſted very ſalt. When lixiviated, ſtrained, 
and evaporated, they gave me 49 gr. of falt, 
about the eighth part of the aſhes. If the 
fern had been pulled in April, it would have 
afforded more ſalt. Why then ſhould we 
not prepare falts from this vegetable? 
There is more of it growing on our hills, 
than would ſerve all our bleachfields. The 
iſh make great uſe of it. hs 


73 Ee. . From 1 1 Oz. of tobacco aſhes | 
had 1 0z. of falt. Two oz. of peat aſhes 
afforded half a drachm of falt. Nettles, | 


am 


am informed, afford much falt. Furz and 
broom, natives of this Une, are very fit 
bor this * 


I Bur the hls, as it grows in ſuch plenty 

2 Jong our ſhore, and contains more ſalts than 
any other vegetable I know, would be the 

© moſt proper, were it not for a mixture of 

ſome ſubſtance that renders it unfit for 

q bleaching, at leaſt of fine cloths, after they | 

have attained a tolerable degree of white- 

| neſs. It is obſerved by bleachers, that, in 

| theſe circumſtances, it leaves a great yellow- 

neſs in the linen. As theſe aſhes are much 

| uſed in Jreland, and as it is not uncommon 

| to bleach coarſe cloths with them in Scor- 

| land, a diſquiſition into their nature, and 

ſome attempts to purify them, may not be 

improper. There are no aſhes ſold ſo cheap 

as theſe ; for the beſt gives but 2 J. the 2000 

weight. They may, therefore, allow of 

more labour to be expended on them, and 

come cheaper at e than che Foreign | 

* | 4 


E 5 2. 1 dried ſome ſea-ware, and burnt 
it, 5 
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it, thou oh I found that laſt operation very 
difficult. When I had kept them uſed ; in 
the fire for two hours, they weighed 34 oz. 
I poured on the aſhes an Engliſb pint and a 
half of cold water, that I might have a8 
little of the ſulphur as poſſible. This lye, 
after it had ſtood for ſome hours, was pour. 
ed off clear, and had but alight; tendency 
to a green colour. I made a ſecond infu- 


ſion with milk- warm water, and poured it 


off from the ſediment. This had a dark- 


1 er colour than the former, was kept ſepa- 
rated from the former, and evaporated by 


itſelf. There was a third infuſion made; 
but having no ſalt taſte, it was throwyn a- 
wa v. The ſecond infuſion ſeemed to con- 
tain more ſulphur than the firſt; and a piece 
of white linen kept in it half an hour, 
While it was boiling, was tinged yellow 
and could not be waſhed white again. 


= The earthy part remaining, weighed, when 


well dried, 1 Oz. 2 dr. The faline decoc- 


tion, evaporated degrees. and ſet at dil. 


ferent times in a cellar to cryſtallize, afford. 


ed me 5 dr. 46 gr. The liquor, when 


8 entirely r e, left 4 dr. of a yellow 
OED ſalt, 
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alt, Which appeared to be a ſtrong alkaline. 


The falts which cryſtalliſed ſeemed to be 
moſtly ſea ſalt, with a conſiderable quantity 
of ſulphur, and ſome alkaline falt. There 
appeared no figns of the bittern in theſe ſalts, 
as their ſolution did not turn turbid with the 
oil of tartar. Nor was any of the bittern to 
be expected in kelp aſhes, although it pro- 
bably is to be found in the recent vegetable; 
becauſe: the alkaline ſalts formed by the 
| fire, muſt have changed it into a neutral, 
The lye made with warm water, being e- 
vaporated, left 4 dr. of a black bitter ſalt, 
which, from its quantity of ſulphur, appear- 
| ed unfit for bleaching. Theſe aſhes, then, 
| ſeem to be a compoſition of ſomewhat leſs 
| than the fourth of ſulphur, the fame quan- 
tity of ſea ſalt, about a fourth of alkaline 
falt, and ſomewhat more than a fourth of 
earth. The alkaline falt contained in kelp 
aſhes, amounts to one penny a pound. This 
cheapneſs makes it worth our pains to be- 


ſow ſome labour « on n them. 0 


II e bad effects in u Hetehing with thlp 


aſhes ariſe from the ſea ſalt, as ſome of the 


„„ moſt 
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154 EXPERIMENT S Part Ill 
moſt knowing bleachers think, they can be 


freed from it in an eaſy manner. Let a li- 
xive of kelp aſhes be made with cold water, ÞM ri 
for that does not extract ſo much of the ſul. ÞM fi 
phur; it muſt ſtand but a ſhort time, for In 

theſe ſalts diſſolve eaſily ; decant it, and eva- 
porate the lye. As the boiling continues, 

the ſea falt will cryſtallize. When that is 

| all- ſeparated, the remaining lye will contain Nor 
alkaline falt with ſome ſulphur. This ope- 
ration every maſter of a bleachfield may 
learn and overſee, without taking up much 

of his time. A fimilar proceſs is carried on N he 
by common ſervants in the allum-works, War 
who have by practice learned! it from others w 


* had 3 honed REM the 8 . T1 W. 
be carried off by long roaſting, ſuch as theſe 

5 ſalts undergo, before they are fuſed, in or- : W. 

ER der to be turned into glaſs ; becauſe I had II 

obſerved, that the lon ger time they were th. 

*  keptin the fire, the freer were er from lk 

Ty this as part. tet; 


e 43 FA catered.” FO 8 of kelp i 
aſhes, to > be kept: in the furnace of a glaſs- WR 5 
Houſe, 
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| houſe, where the heat was juſt below the 
vitrifying point, for twenty-four hours. Du- 


; of a light colour ; but much of the alkaline 


| 1 ſalt had been driven off with the oils. If a 


he is much impregnated with this ſulphure- 


a great —— long DE: 


Wat a much cheaper rate. The hiccery wood, 
Ewe are told, affords great plenty of this ſalt. 


be killed; in the manufacture, with ſuch pro- 


: Fo fit. 


D 
Q 
.D 2 


. | ring this time they had loſt almoſt four 
fifths of their weight. They were now 
much | freer from their ſulphur, and were 


ous matter, it appears to be carried off, in 


E Ir 150 OY 851 Ann Aline fit it 
home in ſufficient quantity, our plantations 4 


Ware ready to afford them, if we are not 
wanting in induſtry. Our colonies would 
gain health and riches by the traffic, and 


ve ſhould be provided more certainly, and 


ne e only way to ſet on foot ſuch a trade as 
this, would be to ſend from this people 


is r encouragement, for a certain number 
of years, as s the wiſdom of parliament ſhall = 
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Wr come now to explain the method of 


manufacturing the white Muſcovy aſhes. 
We have ſhown, by undoubted experiments, 
that the greateſt part of theſe aſhes conſiſts 
of lime; and yet we have ſeveral acts of 
parliament which forbid the uſe of that ma- 


terial under ſevere penalties. The parlia- 
ment were in the right to diſcharge its uſe, 
upon the diſadvantageous reports which 


were made to them. We ſhall immediate- 


ly ſee, how dangerous a material it is when 


8 uſed improperly, or without the mixture of 


alkaline falts, which render it fafe, and more 


foluble in water. But T'll venture to fay, 


1 that experiment will not ſupport the pre- 
judice entertained with oth to it, 4 car- 


| Hed duh further. 


en die then, cannot be carried 

on without it; for thoſe aſhes which con- 
tain it, are quite neceſſary 1 in that operation ; 
and fince we import them from foreign 
countries; let theſe prejudices againſt it 
ceaſe ; and let us only conſider how we may 


en our own lime as ſafe as the foreign. 


If \ we can do that, the wiſdom of the legiſ- 
lature 


1 , 


— + — — — 


it 
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lature will be as ready to abrogate Wicle 1160 
4s _ were to make them. 


br my We on the white Maſe 


coy aſhes, I got about the eighth part of al- 


be able to ee OY” aſhes. 


| OR 54. 'To an ounce of a ee and 

| drachm of white pearl aſhes, I added a- 
bout a gill of water, and boiled them toge= 
| ther till the water was all evaporated. The 
taſte of this ſubſtance was little different 
from lime. To recover the ſalts again from 
the lime, I diſſolved it in water, ſtrained 
off the liquor, and evaporated it. Inſtead 
of the drachm of falts, I had but 2 gr. of a 
ſubſtance which was more earthy than ſa- 


1 151 


n . 5. To 36 dr. of action and as 
much potaſhes, I added a mutchkin of 
water, and kept it boiling for two hours till 
it was ' evaporated. J diſſolved it again in 


water, 


E kaline falts from them. This made me EX= 
| pet, that, by mixing in the fame propor- 
tion quick-lime and alkaline falts, I ſhould 
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water, which being . and evapora- 
_ ted, gave me 13 dr. of a cauſtic ſalt, that 
liquified in the air, when it had been but 
four minutes from the fire. It appears, 
then, that the alkaline ſalts are deſtroyed 
by lime, and that a great part of them can 
never be again recovered. They muſt be 
reduced to an unſoluble ſubſtance. From 
the remaining lime, after the ſalts were ex- 
tracted, I got ſtrong lime-water, but with- 
diut a pellicle. This ſhows, that a quanti- 


tp of alkaline ſalts, equal to the lime, boil- 


ed with it for two hours, are not able to 


sx al the ſoluble part of the lime. 


FRO OM i theſe pn we may FINE 
| ſome corollaries with regard to the preſent 
ſubject. /, That evaporating. the water 
from the lime and falts by boiling, is a 
moſt unfrugal way of preparing theſe white 


aſhes. 2dh, That theſe aſhes ought to be 


| kept cloſe ſhut up in caſks; for if expoſed 

to the open air, though in a room, the alter- 
nate moiſture and drought muſt fix their 
moſt uſeful parts. This I have found to be 
fact; for the ſalts that T made, became leſs 


pungent 
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sn by keeping; and J have obſerved, 
that the ſurface of the Muſcovy aſhes loſt 
all pungency, by being expoſed to the air, 
E while their internal parts till retained it. 


| ſerviceable 8 Mr 


both; but the compoſition was ſo ſtrong, 
chat it bliſtered my tongue, if it but touch- 


the bee your of the whole. 


D 


C2 ? 


za, That all boiling 1 is prejudicial to theſe 
© Muſcovy aſhes, as it fixes, and that quickly, 
their moſt ſubtile, and Benn their moſt ; 


Lr us now v proceed to another ennhad 
R making theſe white aſhes. I imagined, 8 
chat if the ſalts were diſſolved in water, and 
the quick-lime ſlaked with that, the maſs 
would. ſoon dry without the aſſiſtance of 
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fre. In this way I added equal parts of 


led it. When the fourth part was alkaline 
elt, it bliſtered my tongue, when kept to it 
a few ſeconds. I could taſte the ſalts plain- 
u in the compoſition, when they made but 


Abe when eommpoſed with the * 5 
feen part of ſalt, it had, when freſh 
made, jaſt the taſte and look of the NAH. 
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Tlhree drachms ef aſhes prepared in di, 
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c aſhes ; nor could any perſon have dif. 
| hed them. This I once imagined 
was s the proportion but wien Þ found that 
the ſaline pungeney fooh turned weitker by 

keeping, and that this compoſition ' would 
not afford the ſame quantity. of ſalts that 
_ the: Miſebvy aſhes did, I faw' that a much 
greater quantity of ſalts was neceſſary 
The proportion appears to be one of ſalt to 
four of lime; prepared in the laſt way, 


way, and kep 1 a fortnight," gave me but 
15 grains of falt; which: is but the half a 
vchat the Muſcody would have afforded, 
find, if tlie quick-lime is firſt water i i 
does not fix the ſalts ſo much; and there. 
| fore is better, and cheaper. One drachm 
of potaſhies diſſolved in a little water, and 
added-to 3 drachms of quenched lime, gae 


me 44 grains r falt. 1 n 3 
this nee as the wn" 50 6 " 
a e OTE * this alt Saba 

3 bly pour the xe upon the lime, as they _ 
can know by its ſpecific, gravity what quan- 0 


cy of falts>1 is in the water, and ſo fave 
. i chemſelve 
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themſelves the expence of en the 
een 1 


"none is now chly one - prov Wantz 
to ſhow, that theſe are as good as the fo- 
| reign Muſeovy aſhes, viz. their anſwering 
as well in the bleachfield. I ſent ſome that 
I had made to Mr Jobn Chryſtie, and had 
| the — account of their effects in the 
bleachfield. The {mall parcel of aſhes 
| i which L got from thee, appear to be 

very good, and in all reſpects anſwer the 
purpoſes of the Muſcuvy white or blanch 
* aſhes. * They are juſt what goes by 
«/the name of Riga Muſcovy blue aſhes; 
which are the beſt of that kind. I am 

*ſo-well ſatisfied of their anſwering, that 
«if thou can furniſh me with a parcel 
next ſeaſon, I ſhall take them; and doubt 
% not of bleaching my cloth full as well 
„with . as with thoſe Es n 
abroad. 


Tos ae of the dreh and i 
Caſub aſhes remains yet to be explained. 
Me have diſcovered, that both of them con- 


"I - tain 
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tain; Frag earth, alkaline ſalts, and 

lime; ; and differ in nothing, but in the 
 Caſhub's having more ſulphur than the 
Marcoft aſhes. We ſhall therefore conſi- 
der them together, 5 


"rs 


2 theſs two . of; ales are 

; of any uſe in bleaching, may, and has al- 
ready been diſputed. I find they contain 
no other principles, the ſulphureous part ex- 
cepted, than the former aſhes combined 
together. Why then ſhould we exped 
any other effects from the ſame ingredients 
in the Marcaft and Caſbub aſhes, than what 
we have from either of the pearl and Mu- 
covy aſhes mixed together ? The ſulphure- 

_ ous principle in the former muſt have very 
bad effects; as I find by experiment; that 2 
it leaves a yellowneſs on cloth, that is very 
Hard to be waſhed out. It is owing to this 
ſulphureous principle, that linen, after it has 
been waſhed with ſoap, and is pretty well 
advanced in whiteneſs, is apt to be diſco- 

| toured by lye if brought to boil: for by : 
boiling the ſulphureous part is extracted of 
z from theſe wats. and the e becomes f 


2 


— —— ͤ —P—Ü—y—ẽ— — + 


—— — ———ö — — 


— — . —— — 


F770 


BW 
= 


at F 
* 


— RS rTP NITRO 


a deep brown ür. Daily practice, then, 
hours the diſadvantage of this ſulphureous 
principle. Beſides, as ſulphur unites itſelf, 
quickly and firmly, with alkaline ſalts, it 


4 | ſufficient to exclude them from the bleach- 
feld; eſpecially as, by increaſing the other 


; hem the fame end. 


5 
5 
15 
5 
De 


: an account tranſmitted to him by Dr Lin- 


upon this ſubject at Aboe in Sweden. The 
ſubſtance of this account 1s, « That birch 
or alder is burnt by a flow fire to aſhes, 


X : cc and 


1 nn, 2 ee | has introduced 

chem into general practice, we ſhall conſi- 
der how they are to be manufactured. Dr 
& Mitchell has, in a very ingenious and uſe- 
ful paper, contained in the Philoſephical 
U Tranſeftions for the year 1748, delivered 
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3 $ muſt weaken, or altogether deſtroy a great 
quantity of theſe in the Marceft and Caſhub 
@ aſhes, and ſo render them of no effect in 
bleaching. Theſe two reaſons ſeem to me 


— 


materials, we can attain, nm ah more 


neus, of the method of making potaſhes in 
Sweden. This account was contained in 
Yan academical diſſertation of one Lundmark 
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and made into a paſte with water. This 
is: paſte i is plaiſtered over a row of green 
« pine or fir logs. Above that is laid, 
e tranſverſely, another row of the ſame; 
and that likewiſe is plaiſtered over. In 
this way they continue building and 
<« plaiſtering, till the pile be of a conſider- 


able height. This pile is ſet on fire; 


* and never the aſhes begin to run, it 


the potaſhes that come from Sweden, Ru/- 

ia, and Dantzick: and that there is no 
other difference betwixt the aſhes made in 
thoſe different countries, but that the Ru/- 
Han, containing more falt, muſt be made 
into a paw with a dN _ 


Dani would appear, yt my \Sxpert- 
3 9 ments, a greater difference than this, be- 
twixt the Swediſh aſhes, if that is the ah 


_ proceſs, and thoſe I have examined. 
; _ diſcovered: the greateſt part of the a 
TRAM coup 


of 4 2 P 

er ER 3's ne 
N ; 
2 ou © He 

St . 


3 rturned, and the melted aſhes are 
1 bear” with- flexible ſticks, ſo that the 
aſhes incruſt the logs of wood 
come as hard as a ſtone.” This, in the 
Doctor's opinion, is the Naked of making 


and be- 
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covy aſhes to be lime, 1 ſuſpected. it might 
enter into the compalition of the Marcoft 
and Caſpub';, and have accordingly diſcover- 
ed it there. Without the ſame grounds, 
none would ever have ſearched for it. 


Whence then comes this lime? It muſt ei- 

ther enter into its compoſition, or ariſe 
from the materials managed according as 
che proceſs directs. Let us examine this 
3 queſtion thoroughly, as it 18 a queſtion of 2 


| great moment, and nearly Concerns the 


| a of theſe . FR, 


ain e two ee in chymi | 


g thors, that would induce one to e e a 
very cauſtic ſubſtance might ariſe from the 
| terreſtrial part of vegetables fluxed with the 
| faline. Thus Junker, Cineres ligni bitulint 
| recentes, et per cribrum trajecti, fi aqua bu- 
| meflantur, et glabi, inſtar pomorum, exinde = 
conficiantur, dum &ſtu intenſiore globi exficcan- 
tur, poſtea igni ejuſdem ligni flammante can- 
defuunt,  denique adbuc calidi aqua pura c- 
quuntur 3 lixivium filtratum, et ad confiſten- 
Ham ſaturati Iixivii evaporatum, adeo acre 
reddit ur, wt lanam lnjeclam in mucum refel- 
wet; 
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vet ; | fulphur | quaque Hrevi ſoluere | ſoleat, lice: 


in frigidum lixivium conjiciatur. The other 
quotation is from Stabi. Cauſticum fit alkali 
maritatum cum terra ſua propria, cinere pin- 
gui, ſi cineres ex lignis nitrofis, e. g. bituling, 
lewiter humectati, denuo urantur flammeo igni, 
ſal deinde mon elixetur et cvaguletur *, 
Both theſe chymiſts, I believe, have form- 
ed this opinion, on diſcovering the cauſtic 
effects of theſe German aſhes ; but have ta- 
ken the proceſs of making them on the 
faith of others. There is no perſon 
who has dealt in chymical operations, but 
muſt have found the effe& of his experi- 
ments very different from what the chymiſts 
made him expect. I have often been de- 
ceived; and therefore ſuſpend my belief 
tall my own experience can determine my 
opinion. I have tried the birch aſhes made 
into a paſte with water. I have tried com- 
mon charcoal, made into a paſte with a 
third part of potaſhes, and kept them in a 

_ ſtrong reverberatory heat for ſome hours, 
| ang yet no ſuch cauſtic dune a HAH 


25 * Vid, Stabl beam. Buchan. p. 11. * 1. m. 1. N. 55 
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© 1 have kept the earth and ſalts of kelp aſhes 
fuſed together for twenty-four hours in the 
3 furnace of a glaſs-houſe, where the heat 
vas but juſt below the degree of vitrification; 
and yet no remarkable cauſticity appeared, 
I | afterwards, in the concreted maſs. But ſup- 
j | poſing that there did, will ever this account 
for the generation of lime ? "Theſe chymiſts 
do not aſſert that it is a calcarious cauſticity. 
re earth of vegetables kept in fuſion with 
(their falts, is ſo far from turning into a 
qu uick-lime, that the maſs, takes the oppo- 
ite courſe, and becomes glaſs. Bodies that, 
bby the laws of nature, are vitreſcible, can 
never, ſo far as we know, become calcari- 
ous. In one or other of theſe two ſub- 
ſtances all bodies terminate, that are 
changeable by fire; and vegetables are of 
[rhe former kind. Here it may be aſked, 
| IWhy then, fince they endure ſuch a fire, 
gare they not vitrified? The objection would 
be juſt, did they contain nothing elſe but 
hat was found in vegetables. But if we 
once allow, that lime is one of the mate- 
iy the difficulty is eaſily ſolved : for lime, 
we know, i in proportion as it! is mixed, hin- 
N ders 
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vitrification 
the fire uſed in the proceſs, would ſeem to 
de very ny und muſt; if it were not very 
difficult, 
treſcible Kature 0. cheſe ſalts, ſo far from 
being an objection, becomes a An pro 

4 _ nn SIG); en : 
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ion of all bodies. In ef. 


fect, = eee in theſe aſhies is almoſt 
vitrified; and I think that I have Carried 
the vitrification yet farther in that part; but 
I never was able, with the utmoſt heat of 
A treverberatory furnace, continued for fix 


rs, to produee any thing like wthorough 
in theſe aſhes. Ihe heat of 


reduce them to glaſs. The invi- 


. — Ahe ne ene 
This we have already ſeen 1 is he natural el 
"on of eee on ſalts. ale 


18 * 


- td ſalts __ adn 40 * fitteſ 
"Fair making ſoap, and to incorporate. ſooneſt 
and beſt with oils. Salts, we know, of them- 

| ſelves do not readily unite with oil; but 
when: once mixed with 1 they 
5 n a ſeven Whips to union. 


1 


Aan 


AAN, I find that theſe aſhes are more 
py fluxed than charcoal made into a 
paſte with the third part Galt ; which is 


much more than theſe aſhes contain, Now, 


it is obſerved, that quick-lime increaſes the 


fluxing power of alkaline ſalts; for the 


common cauſtic made of quick-lime and al- 


kilns fats, is ooner fulpd than. the later 


cel, but mixed with the aſhes when they 


are made into a paſte. The following ex- 
periment is a convincing proof of what I 


have A to make out. 


Exp. 56. I boiled Soi * d ina 
ſtrong lye of pearl aſhes, burnt it into a 
black coal, and made it into a paſte with 
water. Another quantity of ſtraw was boil- 


ed in a lye made of one part quick-lime, 


and four parts pearl falts, the lye being 


poured off turbid from the lime. This ſtraw 


Was ewe burnt when ary, and made in- 
Y 't 
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| From 4 1 he 8 2 Me 
| that diſcover lime in theſe aſhes, I am led 
1 think, that it is not generated by the pro- 


# 
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to a paſte. Theſe two ſubſtances were put 
into ſeparate crucibles, and fluxed in a re- 
verberatory furnace. The latter appeared 
to reſemble the Marcoft and Caſhub aſhes, 
more than the Wee, which ſeemed to 


| want their Prey 


 Lons after I was ſatiafied this was the 


1 way of manufacturing theſe northern aſhes, 


J accidentally met with an obſervation of 
a knowing bleacher. Mr Chryſtie ſays, that 
he was told by Mr Robert Douglas, who 
had been in Rufjia ja, Sweden, and many 6 
ther parts, that he had ſeen the following 
method of making aſhes practiſed. * The 
«aſhes of burnt wood or weeds were mix- 
« ed with quick-lime, put into a fat or re- 
„ celver, and a very ſtrong lye was drawn 
from them by water, juſt as bleachers 
make their lye. In this lye dried wood 
or weeds were ſoaked, until they would 


s imbibe no more, and then burnt in ovens 


. prepared for that purpoſe. Theſe ovens 


had a ſtrong draught of air, which made 
e the fire burn moſt furiouſly ; and as the 
wy wood Was fluxed in the fire, it fell 
on” wy 66 through 
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7 through the grate, and run into hard 
_<«. lumps:” Theſe aſhes, by this deſcrip- 


tion, appear to be Caſhub, or Marcoft aſhes. 


I would recommend this method as the 
_ eaſieſt and quickeſt of f tnanufuturing _ = 


E ſalts at home. 
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The natural er, of theſs ah, and other 


bodies, 15 unbleached cloth.” 


＋ is no mils; Sik tha art wed ab 


vrhich the latter ou ght principally to be 


attributed. The generality of thoſe who 
' practiſe bleaching, look on it as a buſineſs 
already brought to perfection; and, being 


ignorant of natural Philoſophy, and the ex- 


0 perimental method of carrying it on, never 
imagine the further. progreſs which it could 
beſtow on this art. The other cauſe which 

retards the progreſs of bleaching, is a want 
of accurate obſervations on the effects of the 


different agents which are employed in it. 


And, 


ing has, as yet, made ſuch ſmall ad- 
voances, when the facts and circum- 
: 8 are confined to the bleachers alone, 
_ and the natural effects of different bodies 
on cloth are, even to them, unknown. 
There are two cauſes, among many, to 
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And, indeed, it is impoſſible that theſe ob- 
ſervations ſhould be made in the common 
| courſe of buſineſs, conſidering how theſe 
| afhes are mixed together, when uſed by 
= bleachers, ſo that the particular effects of 
each can never be known; and conſidering 
how the other operations of this proceſs im- 
| mediately ſucceed thoſe applications, by 
| eats et . * all are blended ne 


| Te 0 dy . defect which cannot well 2X 
be obviated in the bleachfield, I have made 


a few experiments, in order to diſcover the 
effects of different ſubſtances on unbleached 


cloth. As this is but an attempt towards a ; 
complete ſet of experiments in bleaching, T 
hope they will excite others, whoſe proper 

| buſineſs it is, and who have greater oppor- 

| tunities than I of purſuing the like reſearches. 

| They will point out the general method to 
be followed in making ſuch experiments. 
| However diſagreeable or tedious the plain 
| natration of experiments may appear, there 
s no other way to arrive at truth; eſpecial- 
ly in an art where, from a deficiency in 
þ nen there is as 2 but little certainty. 


Tuar 


Tur I may m 
accurate and extenſive as poſſible, I ſhall try 
them with different degrees of heat; with 
that of the atmoſphere, with a gentle de- 


e theſe experiments as 


gree of heat, equal to that of the human 


body, and with the heat of boiling water; 
fob the effects of moſt diſſolvents are increa- 
ſed by heat. The cloth uſed in the follow- 
ing experiments, was ſteeped in warm wa- 
ter for a . to take out the dirt and 
Helge 15 e e e er ro 


. ey Jul 2 565 Te 0 Aver the effec 


80 pearl aſhes, I diſſolved 10 gr. of pearl 
aſhes in 6 Oz. of water, and put a piece of 
unbleached cloth, about 15 ſquare inches, 

into the ſolution. After it had been in this 

weak lixive about a minute, a great many 
air-bubbles aroſe to the ſurface. 28. Ten 

; grains more of the ſalts were added, and 

more air- bubbles aroſe as before. The li- 
ive had now a ſtrong alkaline taſte. Aug. 7. 

T he lixive taſtes much weaker. The cloth 

appears to have a redder caſt than a piece of 


the ſame cloth in plain water. Thirty 


grains more of the falts were added. 
* 
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About half an hour afterwards a great many 
air bubbles were on the ſurface of the liquor, 


and many more aroſe on touching the glaſs. 


9. J immerſed the glaſs half-way up in 


warm water, and kept it there for two 
hours and a half, renewing the warm water. 


20. The water had no alkaline taſte, and 


the cloth had a deep red colour. 28. That 
I might ſee the natural colour of the cloth, 
and diſcover its degree of firmneſs, I took 
| out the alkaline ſalts, by ſteeping the cloth 


all night 1 in water acidulated with ſpirit of 


| nitre. I could obſerve no. fermentation or 
| inteſtine motion in the liquor. The cloth, 
being waſhed in warm water, and dried at 
the fire, appeared much whiter than when 
it was put into the lixive. I ſhall diſtinguiſh 


the colours in the following experiments, at 


this particular time, into four different 


claſſes, according to their different degrees 
| of vhiteneſs, placing the whiteſt in the firſt 
| claſs. According to this diſtribution of co- 
| lours, the cloth in this experiment was in 
| the third claſs ; it ſeemed as firm and firong 
a at firſt, Schl. 9. The cloth was taken 


ES, before. Th 
Aug. 9. The glaſs food two hours and an 


_ 


176 EXPERIMENTS Partly, 


out, waſhed with ſoap and water, and 
dried. There was not ſuch a diſtinction 
_ this inſpection as there was at the laſt; but 
ſtill this cloth was inferior in colour to the 
reſt. 21. There appeared a great ſediment 
was waſhed and dried, it was amongſt the 
15 — though whiter than at laſt 
4 don. It is ſtill ſtrong. I renewed 
— waa | added half an ounce of pear! 
aſhes, to Atom if theſe falts could weaken 
cloth. Nu. 11. be . e No 


| Exp. g. uh 26. To diſcover the fic 
of Auer aſhes, 1. Add d half a drachm of 


white Muſcovy aſhes in powder, to 6 07. of 
water; and infuſed, in this mixture, the 


ſame quantity of cloth, as in laſt experi- 


ment. 28. I added the ſame quantity as 
> cloth juſt begins to whitcn. 


half in warm water. 26. The water had 
ſcarcely any taſte. 28. The cloth wa 
os all — with the former, in water 
acidulated 


5 T TRY! 
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:cidulated with-ſpirit of nitre. When dried, 
it appeared to be in the ſame claſs of colours 


5 the former. It was remarkably weak - 

ſo that I could cafily tear it, when 1 
. not the former. Sept. g. Waſhed 
with ſoap, and dried, it now appeared to be 


in the firſt claſs of whiteneſs ; till weaker, 


vat vos ſo much as the cloth, in ſhell-lime 
us. 21. Much whiter, but ſcarcely any 
| weaker. Nov. 11. Not ſo white as the 


cone? in the lime-water, nor 0 weak. 


Bap. 50. uh 26. To diſcover ike effect 


of Marcoft aſhes, I boiled a drachm and a 


half of Marcoft aſhes for half an hour in 


6 oz. of water, adding, at the latter end, 


as much water as was loſt by evaporation. 
Boiling is neceflary to extract the ſalts from 
theſe aſhes. In this lixive the ſame piece 


of cloth as in the former, was infuſed. 


Ag. 7. No whiteneſs yet begins to appear; 


the cloth ſeems rather ſomewhat reddiſh. 


9. When the glaſs was put into milk-warm 
water, as the former were, air-bubbles a- 
roſe, 28. The cloth was ſteeped all night 
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in Water, acidulated with ſpirit of nitre. 
When dried, it appeared in the third claſs 
as to whiteneſs; it ſeemed conſiderably 


| Very white, but quite rotten. Nov. 11, 
Scarcely ſo white as the cloth in the two 
oY g experiments, but almoſt as rot- 


8 Kaen the ſame effect as Marcoft, in weak- 
ening cloth, but leaves a men redder co- 
lour on it. A 


” fects of lime-water, I infuſed the fame 
” quantity of the fame cloth in ftone-lime 
| water, It fent up directly a great many 


Aug. 7. The cloth begins to appear whiter. 


glaſſes being but flightly corked, IJ renewed 
the lime-water. 9. The glaſs was put for 


5 


weaker. Sept. 9. Whiter and weaker. 21. 


_ Caſhub ſeems, by experiment, to have 
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more air- bubbles than any of the reſt. 
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No ſediment 'to be ſeen. As the lime- 
water had almoft loſt its tafte; all the 


2 by: LEN 


two hours and a half in milk-warm wa- 
ter, during which a few air-bubbles aroſe. 
26. Not rn whiter than laſt time. A 

. brown . 
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brown ſubſtance at the bottom of the glaſs. 
28. Steeped the cloth for a night in water, 
acidulated with ſpirit of nitre, to take the 


the cloth appeared to be amongſt the whi- 
teſt in the third claſs of colours. I did not 
yet diſcover it weaker. Renewed the lime- 
water. Sept. 9. When waſhed with ſoap, 
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Me 61 I. $a 10. That IL might diſc. 
ver what effect oyſter-ſhell lime-water 


than ſtone-lime water, 1 ſteeped the ſame 
quantity of the fame cloth in the fame 
quantity of ſhell-lime water. 26. Remark- 


in the ſtone-lime water, that had been 


2 = night 
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particles of lime out of it. When dried, 


and dried, it equalled the cloth that had 
been ſteeped in the Mauſcovy aſhes, | and 
ſurpaſſed all the reſt. It ſeems weaker. 
21. It appears now very white, and very 
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tender. Renewed the lime-water. No- 
_—_— 11 14 N veiditert, * rather weaker. 


would have on cloth, as it has a ſtronger . 
Y power in diſſolving the human calculus 


ſy ably whiter,” even more ſo than the cloth 


f 1 double Aa. anden 2 N. To take out 
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night in water, acidulated with ſpirit of 
nitre. When dried, it appeared rather whi- 
ter than the cloth of the former experi- 
ment, and as much weakened. Renewed 

the ſhell-lime water. Sept. 9. When waſh- 
ed with ſoap and water, it appeared whiter, 
but with a yellowiſh caſt. It was much 
_ tenderer than the cloth of the former ex- 


periment. 21. Exceeding white, though 


with a yellow caſt, but quite rotten. No- | 


. vember 11. No n but eu weak. 


Exp. 155 Jah 26. That I en do- 
ver the effects of alkaline ſalts and lime 
combined together, I ſlaked half a drachm 
of quick lime with an equal quantity of 
pearl aſhes diſſolved in water. In this mix- 


ture an equal quantity of the ſame cloth as 


in the former experiments, was ſteeped. 
Some air- bubbles aroſe immediately. Au- 


5 guſt 1. Some clouds were ſuſpended in the 


liquor; and a filmy OoO0:zy matter was de- 
poſited at the bottom. 7. The cloth ap- 
pears whiter. The lixive taſtes yet very 
ſtrong. 9. L added the ſame quantity of 
mo and falts, as the <a was beginning to 

925 turn 


turn weak. The glaſs was two hours and 
a half in milk-warm water, during which 
time many air- bubbles aroſe. 26. The lye 


taſtes much weaker. 28. Steeped all night 


in the ſame acidulated water as the former 


were, and dried. This cloth was now the 


whiteſt of the whole, though it did not ap- 
pear ſo before it was ſteeped in the acid. It 


is therefore to be ranked in the firſt claſs at 
preſent. Appears to be no weaker. Add- 
ed to the liquor 5; gr. of the cauſtic ſalt ex- 
| trated from equal parts of quick-lime and 
alkaline ſalts, and therefore of the ſame 
kind with the former. Sept. 9. The cloth 
waſhed with ſoap, and dried. Whiter than 
before; yet was ſcarcely ſo white as the 
cloth in lime-water, or that in the Maſcouy 


aſhes. 21. The cloth has now attained a 


very great degree of whiteneſs, and ſeems 
no weaker than when it was firſt put into 
the lixive. Nov. 11. As white as the cloth 

in the lime-water, and as ſtrong as cloth 


that has been bleached i in the ſafeſt 0 


Ey 5 Jh _ To diſcover ks tf. 


feds Iime-water with a few Irons of alka- 
line 
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Une ſalt would have on unbleached R 
as this would be a cheaper method o 
bleachin g than any of the former, 1 4 
to 6 O. of ſtone- lime water, 10 gr. of blue 
pearl aſhes. When the ſalts were added, the 
liquor turned white, curdled as hard wate: 
does with ſoap, and in a little a great quan- 
_ fity of white powder was precipitated to the 
bottom. Into this mixture the ſame quan- 
tity of the ſame unbleached cloth was put 
28. The liquor taſted like a weak Glutic | 
of ſoap. Aug. I. A ſmall quantity of a film 
matter appears ſwimming in the mixture. 
7. No whiteneſs yet appears. 9. Was tw i 
i in warm water. 26. Taſtes Rill pretty M 
ſtrong. 28. Steeped all night in the acidu- 
= lated water, and dried. Appears now in 
the ſecond claſs. of whiteneſs; and though 
not ſo white as the cloth in the former ex- 5 
periment, yet ſurpaſſing all the reſt; Seh. If. 
tember 9. The cloth waſhed with ſoap, and 
dried. Though whiter than before, yet is 
nat ſo White as that in the lime-water, or 
 Muſcovy aſhes. Appears to be no weaker. 
21. Is now very White, and a very little Me. 
weaker, : The liquor. renewed. Nov. II. Ne. 
ail This 
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: This cloth appears as white as thoſe in the 
| | tone and oyſter-ſhell lime-waters. It ſeems 
o be no weaker than cloth t ny ben 
| [bleached i in the beiten manner. 


E 


v—} 
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Exp. ht uh 26. To m the ”Y 
om of oil of vitriol, the ſame quantity of . 
de ſame cloth was put into the fame quan- 
tity” of water, to which were added 30 
g drops of the oil of vitriol. 28. Added 30 
drops more. The water ras 2 a gentle acid 


ate. Aug. 1. A white ſediment, or oily- 


like matter lies at the bottom of the glaſs. 
. The liquor has no acidity. An oozy 

of 5 matter, fimilar to what Was before obſer- 
if ved at the bottom, is now to be ſeen float- 
ing in the liquor, and adhering to the cloth. 

The colour of the cloth is whiter than a 
piece of the ſame that had been for the 
. lame time in water. Sixty drops more 
: were added, and the glaſs i is put four hours 
Jin milk-warm water ; during which a great 
many air-bubbles aroſe, and the liquor af- 
terwards taſted much leſs acid. Cloth ſtill 
firm. Sixty drops more added. 14. 
: Covered all over with the oozy Gy Ane | 


matter 


his 
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matter. 25. Appears whiter, with more of 
that ooy matter. The liquor is leſs acid. 
The cloth ſtill ſtrong. Renewed the wa. 
ter, and added 100 drops to it. 28. That 
I might take the acid ſalts out of the cloth, 
and diſcover its real colour, I ſteeped thi; 
cloth, and that of the two following EXPe- 
riments, in a ſolution of alkaline falts. 1 
obſerved a fermentation, or inteſtine mo- 
tion, in the liquor. When the cloth was 
waſhed and dried, it was much behind 
thoſe in the foregoing experiments in colour, 
and but juſt a degree whiter than a piece 
of the ſame cloth that had been in plain 
water. It looked whiter when in the glaſs, 
It muſt therefore be placed in a fourth claſs 
This cloth, and the two pieces in the fol- 
lowing experiments, felt hard and ug 
Sept. 9. Waſhed with ſoap and water. It 
was ſtill much behind the former in colour. 
As ſtrong as at firſt. | Nov. 11. Colour and 
TEE. 58 ſame. 5 
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ſpirit of nitre, the ſame quantity of the 
fame cloth was ſteeped in the fame quan- 
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tity of water, to which were added 30 drops 
of the ſpirit of nitre. The liquor taſted 
gently acid. Immediately after the cloth 
Vas put in, it was all full of air- bubbles. | 
28. The air- bubbles ſtill adhering to it. . 
Added 30 drops more. Aug. 1. A white ſe- 
; diment lying at the bottom. 7. Not ſo 
: much of that oily-like matter, which was 
. ſuſpended in the former. Leſs acid than 
© what it was before, and about the ſame de- 
; gree with that of the former experiment. 
A ſmall degree whiter than the cloth in plain ; 
b water, but not ſo white as the cloth in the 
vitriol. 8. The glaſs immerſed half-way 
in milk-warm water for four hours. More 
„ar- bubbles ariſe from this glaſs than from 
any of the others. That part of the cloth 
n. that was below the ſurface of the warm wa- 
ter, ſeemed, after the glaſs was removed, 
. to be whiter than that above- the ſurface. | 
10 As the liquor taſted leſs acid, 30 drops were 
added. The cloth ſtill . 
: liquor more acid than the vitriolated liquor 1 
of in the foregoing experiment. The cloth as 
he white and as ſtrong, but not ſo much of the 
n- 00zy matter as in that. Renewed the wa- l 
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fame colour as the former. As firm as at 


1 fame. 


1 the ſame cloth was ſteeped in the ſame 


bol ſea ſalt. The cloth was immediately co- 


5 Aug. 1. This liquor is the moſt acid of the 


30 drops more. A degree whiter than 


\ 
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ter with 100 drops of the ſpirit. 28. After 
being ſteeped all night in the lye with the 
former, it appeared rough and hard, and 
of the ſame colour with it. Sept. 9. After 
being waſhed with ſoap and water, of the 


firſt, Nov.” 11. HOG. and 1 _ the 


DD > Du 66. 750 66; To > bores the! effects 
5 of the ſpirit of ſea falt, - the fame quantity 


quantity of water, and 30 drops of the ſpirit 


vered all over with air-bubbles. 28. Li- 
quor ſtill acid. Added 30 drops more. 


three. A white ſediment at the Wotton, 
but not fo much as any of the former. 
More acid than the vitriol, but leſs of the 
oily-like matter ſuſpended in it. Added 


the cloth in plain water, but ſcarcely ſo 
much as that in the vitriel. 8. The glaſs 
was four hours in warm water; during 


which time . nenn aroſe, and at- 


terwards 
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ter wards the liquor was leſs acid. That 


part of the cloth that was in the warm wa- 
ter, and had ſuſtained the greateſt heat, was 


whiter than the upper part. Cloth firm. 


Added 30 drops. 26. Not ſo white as the 


former two. No oozy matter at bottom. 
The liquor very acid. 28. When treated 
as the former, was as rough, and ſcarcely ſo 
white. As the glaſs was broke at this time, 
I added 60 drops to the ſame quantity of 

water. Sept. 21. | Whiter, but no tenderet. 
The liquor is ſcarcely acid. Added 100 

drops more. Nov. 11. Colour and * 


che ame. 


4 


Tuan 1 "ache ſee * effects plain 5 

water had upon cloth, and, by that, more 

certainly judge of the real effects of theſe 
alkaline and acid ſalts, | 


als 67. Jh 26. 1 ws ths . quan- 


tity of the ſame cloth in the ſame quantity 
| of plain water. Aug. 1. Water begins to 
| {mell. A filmy 00zy matter at the bottom. 
7. Water ſpoiled, ſo renewed. 8. When in 

the milk-warm water, ſome air-bubbles * 


A a 2 roſe, 
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ſime cloth was ſteeped in 8 oz. of water, in 
which was diſſolved 2 dr. of 'Caftile ſoap. 


, un on unbleached cloth, 
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"roſe; but fewer than in the: reſt. 26. Re. 
newed the water. Sept. 9. The cloth had 
a yellow caſt.” 21. A very little whiter, but 
no e * a IT. Whiter. 


'To diſcover if ap I any power in 
whitening unbleached cloth more than re. 


| Bay. 68. Sepe 9. ' Forty-four gr grains of the 


Nov. 11. The cloth was of the fame colour 
and ſtrength as when put in; and, n 
5 walled _ dried, weghed 45 


ar I rages diſcover the effect of fe 


Ba. . Aug. 30. * difſolved half a 
drachm of pure ſea ſalt, without any mix- 
ture of the bittern, in 6 02. of water, and 
infuſed a piece of cloth in it. Sept. 21. 
Cloth a degree whiter, but no tenderer. 
Nov. 11. The cloth appears rather darker 
thin when put in, e 18 remarkably thin- 

e ee oer 
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ner and ler There is much black 
matter at the bottom of the glaſs. As I 


imagined that theſe effects proceeded in 
ſome meaſure from corruption, which is aid- 


ed by a ſmall quantity of ſea falt, I repeat- 
ed this experiment twice, once with 2 dr. 
and once with 4 to the ſame quantity of 
water. After they had ſtood eight weeks, 
| the cloth in each ha * weaker, OY 
* whiter. 


0 I might diſcover the effect of br. 


refaRtion on cloth, 


a 70. Aug. 8. Di piece oh the ns 5 


cloth was put in water. 26. Water much 


| ſpoiled, and the cloth very black. 30. The 
cloth {till blacker, and ſome black. matter 
| like ſoot, has fallen to the bottom of the 
glaſs. There is a pellicle on the ſurface of 
the liquor. The cloth, when dried, was no 
weaker. Sept. 9. The water ſtunk abomi- 
| nably, and the cloth as black as ſoot before 

| waſhing, but was not ſenſibly weaker. 


Sept. 2 1. Still black, but no weaker. The 
n of black . matter in- 


creaſed. 
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20 quantity of water, in which 40 gr. of white 
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creaſed. Nov. 11. The cloth waſhed with 

ſoap and dried, appears a very little darke:, 
with ſome m clouds i in ic and is much 
weakenet. 


My next xt experiments were made with a 
view to diſcover what effect a gentle degree 
ol heat, equal to that of the human body, 
would have on the action of le * 


materials. 


” or 71. 99 10. The Gs . F 
5 the fame cloth was ſteeped in the ſame 


pearl aſhes had been diſſolved, and ſet ſo 
near the kitchen-fire, as to keep it in the 
| forementioned degree of heat. 14. The 
cloth was whiter. 28. Steeped all night in 
the ſame acidulated mixture with the others, 
and dried it. Appeared much whiter, and 
was at preſent next to the cloth in tlie lime 
and aſhes of thoſe four experiments made 
with this degree of heat. Sept. 9. Whiter 
than the following r 0306 made with 
the oil of vitriol. 21. Whiter, and ſtil 
ſtrong. Added 40 gr. more. Nov. 11 

N mhiter, and no weaker. 95 
Exp. 


Exp. 72. Aug. 10. The ſame quantity of 
me fame cloth was infuſed in the ſame 
| quantity of ſtone-lime water, and that the 
fre might not ſoon evaporate the lime, 2 
| tea-ſpoonfuls of fine flaked lime was added. 
14. Begins to whiten. © 28. The cloth not 
ſo white as in the laſt experiment at this 
time. Sept. 9. This was now the whiteſt 
| of thoſe that ſtood at the fire, and much 
more fo than the cloth of any of the expe- 
| riments made without any heat, but is very 
| tender. 21. The whiteſt of the whole, but 
| ſo tender, that it ſeparated with the leaſt N ; 
force. Nov. 11. The cloth is now ſo rot- 
| ten, that it has fallen all to pieces in waſh- 
ing it, and can be reduced, betwixt tho 
g 2 5 5 to a a powder. ; 


Exp. 73. Aug. 10. The ſame quantity of 
the ſame cloth infuſed i in the ſame quantity 


of water, to which was added 1 1 dr. of home- 
manufactured Myſcovy aſhes, . 4 parts 
of quick-lime ſlaked, with 1 part pearl 
aſhes and water. 14. Begins to whiten. 
28. This cloth was now the whiteſt of all 
1: woſe at the fire. Sept. * Neither ſo white 


70 Je: nor 


1 when the heat employed ariſes t to that o®l 
7 boiling water. il = 


bleached cloth, at 13 d. a-yard, was put in 
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nor ſo weak as the cloth in the former ex- 
periment. 21. Very white and tender. 
Nov. 11. Quite IG eee not i much 


as 5 the former. 5 


N 74. bee 10. The aue quantity of 


7 tha ſame cloth in the ſame quantity of wa. 
ter, to which was added 95 drops of the oi 
of vitriol.. 14. Whiteneſs juſt begins to ap- 
pear. Added 70 drops more. 28. The leaf 
advanced of the whole at the fire in white. 
neſs. Sept. 9. It had now a deep reddiſh 
caſt. 21. Much whiter, but no - weaker. 

| Nev. I F, The cloth bas got a a reddiſh 3 . 
and is no weaker. _ | 


1 us now 110 this oe a theſe cl 


" Bag 7 5. Sep. EF; . FH of un- 


to a pint of water, in which was diſſolveſ 
1 dr. of pearl aſhes, and the water gradual 
J brought to boil. It was kept boiling f 


five N having filled it twice up wil 
Watel 
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g water, as the boiling diminiſhed it. When 
E it had boiled two hours, the decocton had 


no longer any taſte of the ſalts, and was 
F high coloured. When the five hours were 
© clapſed; che cloth was taken out, wrung, and 

E well waſhed in warm water.” When dried, 
it was ſtill firm and ſtrong, and weighed 

2 dr. 50 gr.? ſo that it had loſt ro gr. 
Being expoſed to the influence of the air all 
night, and next day, which was very et 
and clear, and regularly watered as it dried, 
che cloth loſt 34 gr. Sept. 13. Boiled as 
before in a freſh lye, wherein 1 dr. of pear! 
aſhes was diſſolved. When it had boiled 
two hours, I added 1 dr. more. Five 

| tours after that 1 dr. more was added. It 
was removed when it had boiled thirteen 
hours; at which time the lye taſted ſtrong ;- 

E waſhed, and dried. The cloth was till 
firm, had a yellow colour, and weighed | 
a dr. 40 gr. So that it had loſt 64 gr. on 
in this laſt boiling. In order to diſcover What 
quantity of the ſaline particles remained in 
the cloth, I ſteeped it in water and vinegar, 
equal parts, for half an hour. When the 
cloth was firſt put in, there was a great fer- 
3 mentation, 
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mentation, or inteſtine motion, and many 


air- bubbles aroſe. Waſhed and dried, it was 


2 gr. lighter. During the 14th, 15th,and 16th 
of September,. it was expoſed night and day, 


and watered. - Waſhed and dried, the cloth 


weighed 2 dr. 33 gr. Sept. 17. The ſame 


cloth was put into the laſt decoction, as it 
was yet ſtrongly alkaline, to ſee if theſe 
ſalts could weaken it. Having boiled eleven 
hours, it was taken out, waſhed, and dried, 
and weighed 2 dr. 384 gr. So that it had 
gained 5 gr. from the foul decoction. It 
was now about the ſtrength of cloth that 
comes from the bleachfield; and though not 

| tender, yet Was weaker than at 8 fir . To 
carry off the foulneſs and falts that it had 


abſorbed from the lye, and diſcover its real 


diminution, I put it in vinegar for three mi- 


nutes. Air- bubbles aroſe. Waſhed and 


dried, it weighed 2 dr. 30+ gr. I no diſ- 


covered that the laſt boiling had extracted 


24 gr. from it. Expoſed from twelve to 


ſeven at night in a ſtrong wind, but no ſun- 


ſhine, and watered twice, it weighed 2 dr. 
284 gr. Sept. 20. The cloth was put into 
butter milk, that had been well ſkimmed, 


and 
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and ſoured by boiling with a little water, fo 
that it was now very thin, and as four as 
good vinegar. Some air-bubbles aroſe. 
22. The whey no longer ſour. 24. The 
cloth taken out, waſhed in warm water, and 
dried, weighed 2 dr. 33+ gr. So that it has 


gained 5 gr. of additional weight from the 
buwer n 


E 76. Nope. 12. Two Achat by | 
two grains of the ſame cloth were boiled as 
t the former, with 1 dr. of Muſcovy aſhes, 
t for five hours. When waſhed and dried, 
it weighed 2 dr. 46% gr. The Muſtovy 
| aſhes had been kept by me er four months, 
and they ſeemed to me not to be very ſtrong. 
The colour was like the former. Expoſed 
in a cloudy but warm day, I obſerved, that 
| when dry, it did not imbibe the water that 
was thrown on it, but allowed the water to 
run off as if the cloth had been oiled; and 
| when I thought the cloth was ſufficiently 
wet by watering it, I found the oppoſite fide 
dr. almoſt dry. It was expoſed for twenty-four 
into hours. When dried, it weighed 1 
ned, 43 gr. T he cloth was divided into two dif- 
and 5 T 
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ferent pieces, which weighed 1 dr. 21 gr. 
each. To try what effect Caſtile ſoap has 
in the lye, and if it corrects the corroding 


quality of the Muſcovy aſhes, I put one half, 


which I ſhall call Ne 1. into an Engli/b pint 


os water, to which was added r dr. of Mi. 


couy aſhes; and Ne 2. into the ſame, 

with an addition of half a ene of Caſtile 
N ſoap. After they had boiled two hours, 

1 dr. of Muſcouy aſhes was added to Ne 1. 

by and the ſame, with the addition of half 3 2 

drachm of Caſtile ſoap, to Ne 2. Five 
hours afterwards the fame addition Was 


4 r — ” 


5 teen ee N pieces 6 py were 2 


out, waſhed, and dried, Both pieces were 


N weakened : if there was any differ- 
Ws, betwixt them; No 2, was moſt ſo. 
Ne 1. weighed 1 dr. 16gr.; Ne 2. 1dr. 18 
gr. Both pieces expoſed to the air, and wa- 


tered, for twenty-four hours, then dried, 
Ny 1. weighed 1 dr. 125 gr.; No 2. 1 dr. 15 


gr. Sept. 16. Put both pieces in a pint of 


butter milk. 126 The milk is whigged, 


: a ſtill 1 fp four. Fogk out both pieces, 


ia walked 
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| waſhed and dried them. Ne 1. weighed | 


| i dr. z ; * 2. 1 dr. 14 8. 


Es. 77. Ser. 12. One Saks 8 a 


The cloth was ſteeped in an acid liquor, 
| conſiſting of two parts water and one part 


Mar coft | athes, for thirteen hours, waſhed 
| and dried, it weighed 1 dr. 125 gr. The 
cloth was as ſtrong as at firſt. Expoſed in 


. 


half on the ſame cloth was boiled as the for- 

| mer, with 1 dr. of Marcoft aſhes, for ſive 

| hours. When waſhed and dried, it weigh- 
ed 1 dr. 214 gr. The cloth was whiter, 
but had a yellow caſt.” Sept. 13. Laid out 
do dry at ten 4. n. in a cloudy day. This 
cloth, when dry, quickly imbibed the wa- 
ter that was thrown on it. This expoſed 

E for twenty-four hours in cloudy weather, 

| ſeemed the whiteſt of all the pieces that 
vere boiled. Taken up Sept. 16. in the 
evening, it weighed, when well dried, 
| 1dr. 18 gr. and was ſtill firm and ſtrong. 


vinegar. Taken out Sept. 18. waſhed, and 
dried, it weighed 1 dr. 175 gr. When 
boiled in half a pint of water, and 2 dr. of 


ſunſhine, and a good gale of wind, from nine 
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4. n. to ſeven p. n. and watered four time: 
during that time, it weighed 1 dr. 15 or, 
The water that J uſed in theſe experiments, 
was in the ſecond claſs of hardneſs, and 


= might therefore have left ſome particles be. 


| hind in the cloth, or the wind might haye 
blown ſome duſt upon it. This cloth has 
now attained a conſiderable degree of white- 


neſs, and appears to be a little weaker 


Soured in the ſame butter milk whigged, a; 
is deſcribed in Exp. 75. for four days, then 
waſhed in warm water and dried, it weigh- 

ed 1 dr. 134 gr. It ſeemed now to have 

5 * recovered all its o frength. | 


© Ds 78 0 IT. Boiled 24 dr. of the 
a ſame cloth the ſame way as in the former 
experiments, in an Engliſb pint of water, 


and 50 gr. of quick-lime. After it had 
boiled five hours, the decoction: taſting 


ſtrongly of lime-water to the laſt, the cloth, 


when waſhed and dried, weighed 2 dr. 8 gr. 
ſo that it had loſt 22 gr. of its weight; and 


= if we allow that ſome of the lime might fill 


be in the cloth, it muſt have loſt more. It 
Was evidentiy n. and ſcarcely ſo 
5 White 
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white as the cloth boiled the ſame time in 
| the pearl aſhes. Expoſed to the air for 
twenty-four hours, the day bein g very 
clear and very hot, it loſt 14 gr. Sept. 13. 

This cloth was boiled for thirteen hours, 
adding 50 gr. of lime at proper intervals, 
zs in the former caſes, When waſhed 
and dried, it weighed 2 dr. 54 gr. Ap- 


peared remarkably whiter, weaker, and 


quick-lime, half a drachm each, for five 


hours. The cloth, when waſhed and dried, '$ 


bad a —— nne and We 2 dr. 
r 5d 0 chere ogg 


IR 79; Mer 12. Po. difporer the 1 
ect of pearl aſhes and lime mixed together, if 
3 dr. of the ſame cloth was boiled in an 
Engliſb pint of water, and pearl aſhes, and 


was full of white duſt, which appeared oy 
| whenever the cloth was | ſhaked or tore. 
| To diſcover what quantity of the lime E 
contained, it was ſteeped in warm water 
| and vinegar, waſhed and dried; it weighed 
2 dr. 1 gr. It ſeemed now conſiderably 
| ſofter, and thinner, and was not eaſily wet- 

ted wy the water which was thrown on it. 
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44 gr. Expoſed directly to the air, water. 
ed for four days, and dried, it weighed 2 di. 


all the alkaline particles out of it, the 
cloth was ſteeped in freſh churned milk 
and men equal parts, for forty-eight 


It weighed, when waſhed and dri. 


ed, 2 45 39 gr. It was boiled for thirteen 
hours in quick-lime and pearl aſhes, 3 &r 

each; adding them at proper intervals, as in 
5 e NP eee The cloth, * 
the laſt experiment. Sept. 20. Steeped in 
the four hig of butter milk for four days 
1s e when ne —_ l 2 2 dt. 
1 5s = 8550 Dj 


ed 2 dr. 18 gr. 


* * thi: effects of a * 


rr with the — aſhes as _ are 
_ the bibs; 95. 0 


e 80. eg 1 boiled: os, of th 


finial dlenbs in a pint of water, to which 
were added 40 gr. of Muſcovy and 20 0 
_ pearl * which I * to be nearly 


of 
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| of the ſame ſtrength as equal parts of quick- 


lime and ſalts. When it had boiled five 


hours, was waſhed and dried, it weighed 


2 dr. 32 gr. Expoſed to the ſun at two p. n. 


| and watered, and taken up Sept. 16. in the 
evening, it weighed 2 dr. 275i gr. The 
mu did not penetrate it well. No weak- 


To fee if any alkaline particles yet re- 


Aid in the cloth, it was ſteeped in wa- 
ter and 5 When dried, it weighed 
2 dr. 23 gr. Sept. 24. Boiled for twelve 
hours in 3 dr. of pearl aſhes and as much 
Muſevoy, adding I dr. of each at proper in- 
| tervals, as in the former experiments; 

| when waſhed and dried, it weighed 2 dr. 
39% gr. The cloth boiled in the quick- - 

| lime and pearl aſhes, and that in the Mar- 

| coft aſhes, were the whiteſt of the laſt fix 
experiments. The other four pieces were 
pretty much of the ſame colour. The 
cloth appeared to be much of the ſame | 
TIES as 5 that i in the laſt os nn 


To aber the effects of the mineral = | 
ah with a wg heat, 


ce 6 Exp. 
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Ep. 8 1. Sept. 18. I boiled 42 gr. of the 
fame cloth in a half Engliſh pint of water, 
to which were added 2 dr. of the ſpirit of vi- 
triol. After it had boiled five hours, the wa- 
ter was ſtill acid. The cloth, when waſhed 
. dried, weighed 38 . 


5 "Exp. $2. To try. the. effect of ſoap, 1 

boiled 39 gr. of the ſame cloth i in half 2 

4 pint of water and x dr. of Caſtile ſoap. The 

5 water was kept boiling - for five hours. The 
cloth, waſhed and dried, weighed 384 gr. 

£1 It had therefore loſt only Belf, a grain du- 
ring five hours boiling. | 


To fre hs effect plain n g water 

would have on cloth, that I might not at- 

tribute what belonged properly to it, to the 
different bodies that I a been trying, 


1 8, * F 3 grains of, the fame 
585 cloth were boiled, as the others had been, for 
five hours i in water. When dried, it weigh- 

ed 41 gr. It had got ſomething of a yel- 

low colour, and was evidently weaker ; for 


$1. ON BLEACHING. 03 


I tore it, but indeed with ſome difficulty, 
n l could not do before it was boiled. 


oven it is the Gee with bleach- 


ers to mix ſoap with their lye, yet the ne- 
ceſſity or utility of it is ſtill a doubtful que- 


ſtion. In defence of the common practice, 
it is aid, that the ſoap blunts the ſharpneſs 
of the falts, and makes the lye more ſafe. 
On the contrary, it is alledged, that making 
the lye weaker would have the fame effect, 
and the ſoap would be ſaved. This que- 


lion is . to be determined by experiment. E 


Rep. 84. Sept. 11. Forty-five grains of 


unbleached cloth were infuſed in a pint of 


lime-water. Nov. 1 5. Cloth i is much weak- 


ened, and weighs 43x . 5 


Spe. 11. I put the 8 quantity of __ 


in the ſame quantity of lime-water, with 
the addition of half a drachm of Caſtile 
ſoap ; which broke in it as in hard water. 
Nov. 15. The ſoap ſtill ſwimming on the 
top ; and the cloth as weak as in the former 


caſe, but feels ſofter. HET © 15 
1 25 2 1 Sept. 


ds not weakened, and weighs 4: gre. 
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Sept. 11. Forty- four grains of the ſame 
cloth were put in a pint of water, to which 
vuwere added 2 ſcrup. of Muſcovy aſhes and half 
a drachm of Caſtile ſoap. In this the ſoap 
diſſolved tolerably well. Nov. 15. Cloth 
en and en, 4 1 87+ 5 


Scherl 11. F orty-five grains 10 che "ME 
| cloth were put in the ſame mixture, with 
the addition of half a drachm of pearl aſhes. 
: Nov. 11. The cloth as white as the former; 


- . 5 appears, 9 8 . corrodin 
pO power of lime and Many aſhes, is not 
ee Og * 1 


II HAT 1 ds ſee if fp bats any effec 
on lime and falts Bled 1 in equal | ET 


WY 5. Ser. 23. Wen grains of cloth 


were put into 2 Oz. of water, in which was 
_ diſſolved half a drachm of ſalts, that had 
been procured from equal parts of quick- 
lime and pearl aſhes. The ſame quantity 


of cloth was put into another mixture of 
8 the 
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the ſame kind, with the addition of half a 


| drachm of ſoap. Nov. 15. Both pieces of 


an equal colour, both ſtrong, and both had 
I loſt 1 5 Tat! in the pages n was ere ** 


N 1b i in — experiments rear a 
Z facts as they appeared to me, and not the 


| concluſions which may be drawn from them. 


| ought, in my opinion, always to be kept ſe- 


been made, that thoſe might have been eſta- 


But let it be remembered, that theſe firſt 


— 


Experiments, and the reaſonings on them, 


parated, that every one may have it in his 
| power to judge, whether the latter natural- 
hy and juſtly ariſe from the former. Let us 
ö now ſee what aphoriſms or corollaries may 7 
| be fairly drawn from the foregoing experi- 
| ments. I could wiſh more of theſe had 


| bliſhed with a greater degree of certainty. Tf 
I endeavoured to ſupply their number by 7 
their accuracy; for theſe experiments were 
all repeated a ſecond time. The firſt. ac- 
counts of all arts and ſciences, have ever 
been imperfect; that will be excuſe ſuffi- 
| cient for what failings are met with here. 


| rude 9 have puſhed on and helped 
Wan others 
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others to bring theſe arts to . perfec⸗ 
tion N a 

Cyurol. 1. Water appears by Exp. 67. & 81, 

to diſſolve ſomething in the cloth, to make 

it lighter; and to have a power, though a 

weak one, to whiten cloth. If brought to 

boil, it would ſeem to have a tendency to 

| weaken cloth. Water, then, may juſtly be 

1 ranked ragt the Fuel antut, 


* au The monk 5 n 4 viz. oil 

; 4 vitriol, ſpirit of nitre, and ſpirit of ſea 
ſalt, when diluted with a ſufficient quantity 
of water, extract from the cloth ſomewhat 
of an 00Zy ſubſtance, _ heavier than the acid 
mixture, as moſt of it falls to the bottom; 
|  Whiten cloth, though not ſtrongly ; and do 
not weaken it. The oil of vitriol whitens 
= woe, ſpun of nitre next, and ſpirit of ſea 
ſalt the leaſt of the three. 3 likewiſe 


| = mobo the n. ne and hard. 

| 1 pearl aher tres a 
8 8 hs cloth; ſend up a conſiderable 

1 N _ of air-· bubbles during the ſolution ; 


make 


but do not ſeem to have any tendency to 
weaken cloth when kept in the lye. Their 
power of whitening is ſtronger than that of 


the mineral acids, but not fo ſtrong as lime, 


or a mixture of lime and pearl aſhes. I 


never could diſcover that they weakened 
cloth in the leaſt, although it was dried 
with the tye 1 in it. This is contrary to the 
general opinion. The reddiſh colour that 
the lye acquires, and gives to cloth, ariſes 15 
| from the particular action of alkaline ſalts 
on the juice of vegetables: for it will appear 
afterwards, that lint ſteeped in water, af- 
fords a pale-coloured tincture; but when- 
ever alkaline falts are added to it, the tinc- 
| ture becomes red. The colour, then, is no 


ſufficient proof of the ſtrength of ſuch tinc- 


tures as are drawn with alkaline falts. af hy 


as: Hales has Ae bent alkaline | 


falts, though they have no effect on the 
hard calculi formed in the human bladder 


are nnd i in the go |-bladder. 


Cor. 


make it whiter, though with a yellow caſt; 
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Cr. 4. Mnuſcovy aſhes have a remarkable 
power in whitening cloth, but they weaken 


it much. A bleacher told me, that he once 
attempted to bleach with theſe aſhes alone, 
| but an. _ . was 2 cat into Rm: 


I 5. — Aale exti”ch: more Som 
| 2 cloth, whiten it more, and weaken it 
leſs, than  Muſcovy - aſhes do when uſed in 
the ſame quantity. The cloth in Exp. 59. 

was rather weaker than that in Exp. 58.; 
but there was a half more of the Marcoft 
than of the Myuſcovy aſhes. Caſpub gives 


„ cloth a redder _ than ip? — and 


weakens it as much. 


an r. 6. Stone-hkmt water vhitens more, 
though it gives the cloth a yellow caſt, 
weakens more, and extracts more out of 
the cloth, than any of the former materials 
This is ſufficient to deter any perſon from 
> _ this en oy ney” 


2 1Gor: wy Oyſter-ſhell lar water enjoys all 
| theſe properties in a much ſtronger degree 


than the ſtone-lime water; and therefore 
| _ ought 
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ought to be deemed the . moſt expeditious, 
but moſt dangerous material r — 


that is yet known. 


Sr. 8. Alkaline ales ded to 3 5 
miniſh its power of weakening and corro- 
ding cloth; and that in proportion to the 


quantity of theſe ſalts added to the lime. 


This compoſition, as it is not ſo dangerous 

as lime alone, ſo it is not ſo expeditious in 
whitening, When equal parts of each * 5 
uſed, the whitening power is ſtrong, and 
the weakening power not very conſiderable ; 


ſo that I imagine they might be uſed with 


fafety, in the proportion of one part of lime 
to four of pure alkaline ſalts, to bleach cloth. 
This fully accounts for an obſervation made 
by all bleachers, That the bleaching ſalts, 
when mixed together, operate ſafer and 
better, than when uſed ſeparately. For the 


corroſive power of the Muſcovy, Marceft, 


and Caſbub aſhes is corrected by the pearl. 


aſhes, and the whitening quality of the lat- 


ter is increaſed by that of the former, 


25 THERE 18 not 4 more corroding ſub- 
* ſtance, 
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ſtance, with regard to animals, than alka- 
line ſalts and lime joined together, eſpecially 
when fuſed in the fire. This is the com- 
poſition of the common cauſtic. But lime, 
and lime- water alone, preſerve animal ſub- 
ſtances in a ſound entire ſtate. It appears 
then very ſurpriſing, that falts and lime 

| ſhould be found ſo little deſtructive to cloth, 
when lime, or lime-water alone, deſtroy | it ſo 
remarkably. And yet this appears perhaps 
ſtironger than any other fact, from the whole 


of the foregoing experiments. So danger- 


|  ousitis to ding e ee on & e 
5 reaſoning. 72 ain £36... 


Tas We is further pin med, if 
e that i is neceſſary, by a paper which, by ac- 


cident, fell into my hands long before | 


had made theſe experiments. It lays down 
a method of bleaching ſafely with lime, as 
practiſed by the perſon who wrote it. My 


1 prejudices were ſo ſtrong againſt the uſe of 


lime, in any ſhape, before I had tried theſe 
experiments, that I had not then ſo good an 
opinion of the method, as I now have. As 
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it contains many judicious obſervations, I 


cc 
cc 
cc 


cc 


cc 


cc 


cc 


cc 


( 


cc 


$6 


ſhall od it as it was delivered me. 


| Method / beaching with line. 3 


1 „ Firſ, I lep the haha in warm wa- 


« ter for twenty - four hours, then clean it 
cc 


in a waſhing mill, of all the dreſſing, or 


„ ſowen, as the vulgar term it. Aﬀter- 
* 


| « wards I buck: the cloth with cow-dung 

| « and water, and bleach it with this for 
three days; then clean it again, and boil - 

it with a lye made of Caſhub aſhes. A 


cc 


« pound to each piece of 18 or 20 yards long 
« is ſufficient. This I do twice, as no lime 
ought to be given to cloth before it is a 


cc 


full third whitened ; as it by no means 
% advances - the whitening of the cloth, 
« but, on the contrary, protracts it: for, in- 
« ſtead of looſening the oil and dirt in the 
cloth, when brown, it rather fixes them; 
juſt as when fine cloth is bucked with o- 
ver-warm lyes in the firſt buckings. 
« Lime is by no means fit for diſcharging 


the oil in the cloth, but for cleaning 
it of the dead part, commonly called 


5 = cc ral. 
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« ſprat.” The cloth” N "being cleaned, is 
laid upon a dreeper. - It muſt not be i 
ce drier before beg with lime, other- 
e wiſe-it will take in more than can be got 
© out again before the next application: 
«© for as I have obſerved already, that lime 
e is only fit for diſcharging the dead 
Opie" bucking thus wet makes it reſt 
e on the otitfide of the cloth. I take 
« 4 lippy of the fineſt and richeſt powder- 
ed lime that can be got, of the brighteſt 
hit. colour, as poor lime does more 
_ & hurt than good, to 30 pieces of the a- 
* bove lengths; and make a cold lye of it 
by ſtirrring and pouring water off the 
lime, until all be diſſolved, but the drofs, 
c which is thrown away: then I add a little 
„ ſoap, which makes the lye have the Þ 
c neareſt reſemblance to milk that break: 
in boiling, of any thing I can think of: | 
„for this ſoap blunts the hotneſs of th. 
e lime, Then I take the cloth, and dip it 
ce in the lime-lye, and that moment out a- 
« gain, and lay it on a dreeper until it be 
* bucked ; then put it on the field, watering 
„ it Une for if allowed to dry, it ö 
1 „ much 


3 


2 


= off 


"07 
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| « much damaged; This is done always in 
„che morning; as it cannot be done at 
night, in regard of the hot quality of the 
| « time; which ſoon heats the cloth, and ten- 
| « dets it. If a hot ſunſhine follows, it has 
great effect; for lime is juſt like all other 
d materials for bleaching, that have more or 
8 leſs ae according as the weather is 
e : = good or bad. TI take it up the ſecond 
* day after bucking, and give it a little mill- 
% ing, or hand- bleaching, or bittling, com- 
% monly called knocking ; and lay it on the 
field again, watering it carefully as before. 
The effect is more viſible the ſecond than 
the © the firſt day. As all cloth when limed 
| ſhould have a great deal of work, other- 
| wiſe more than half the effect is loſt 3 and 
not only that, but a great deal of labour 
and pains is requiſite to take the lime out 
of the cloth again; it muſt never be ex- 


ip t kept wet always while uſed in this way. 
it a-WM* Thus bucking for three or four times at 
it beg moſt, is ſufficient for any cloth, except 
ring EF that made of flax pulled either over-green, 


it i or which grows in a droughty ſeaſon, or 
nuch e perhaps 


* poſed! on the Sabbath day, but carefully > 
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ce perhaps not ſo well heckled as it ſhould be. 
This ſort occaſions great trouble and ex. 
e pence to the bleacher. But the moſt ef. 
<« fetal and expeditious way I ever found 
« for this kind, was, after boiling, to take 
a little of the warm lye, and mix a very 
< {mall quantity of lime with it, and dray 
the cloth through that as hot as- poſſible, 
and put it on the field directly, watering 
« it carefully. This will clean it of the 
<« ſprat ſurpriſingly. Then I boil it with 


pearl aſhes, s and ge A it the laſt boil with 


= ing 
a „Tuxkx- are ebe n in 
Br” the uſe of lime committed by the vulgar, 
<< who are ignorant of its quality and effects, 


1 85 They know only this in general, that it 


Aid ching which whitens cloth cheap 
© and is eaſy purchaſed; therefore they 
.< will uſe it. Some of them begin whiten- 
ing of their cloth with it, which I have 
c already obſerved to be wrong, and given 
„ reaſons for it, and continue it until the 
cloth is bleached; give it a boil or 
two at moſt, and chen waſh it up wm 

| | £C t 6 
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e the groſs body of the lime is in the ſub- 

« ſtance of the cloth. This makes limed 

4 cloth eaſily diſtinguiſhable from unlimed ; 

ee as the former has a yellowiſh colour, and 1 

| « js full of a powder. Beſides, as lime is —_— 

« of a very hot corroding nature, it muſt 
« by degrees weaken the cloth. The bad 

effects of this ſubſtance do not end here. | 

When the cloth is put on board, it con- 8 

tracts a dampneſs, which not only makes : 

| «© It yellow, and loſe any thing of colour it 

« has, but directly rots it. And although it 

« ſhould eſcape this, which it is poſſible it 

% may, by a quick and ſpeedy paſſage; yet 

« whenever it is put in any warehouſe, it 

« will meet with moiſture there, eſpecially 

© if the winter-ſeaſon ſhould come on be- 

« fore it is diſpoſed, or made uſe of. Theſe 

I take to be the principal reaſons for ſo 


much ee in bleaching with this * 
eee 


* 
r 


— ne 0 wr 
P ů ——— 
. ... ˙ . es 
2 ——— — — © gt — 4 


e oaks: art ey 1 Gafety in and the 
lime, according to this method, depends on 
the junction of the alkaline ſalts, during the 
bucking, to the particles of lime which 


were 
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were on the ſurface of the cloth. I ſhould 
athe n their junction in the lye; as it 
may happen, that ſome parts of the cloth 
which — received the particles of lime, 
may not, for ſeveral accidents, receive thoſe 
of the ſalts. That lime is not ſo proper in 
the firſt buckings, I very much doubt; as it 
is uſed in the foreign materials, according 
to the Dutch: method, from the beginning. 
Ihe breaking of the lime- water, when ſoap 
is mixed with it, is owing to che former 
being a hard water. This will be fully ex- 
pilwKhined in the following ſection. It is not 
ſurpriſing that cloth bleached with lime 2 
lone ſhould, though well dried, contract 
moiſture, when we conſider the ſtrong at- 
traction ann, that there is bereirt lime 
and water. ths 1350 


Ti 1 FROG alu. 1 in in 
yarn at Mancheſter, there is always a fourth 
part of lime added to the falts. I have diſ- 
covered that it is uſed in the ſame Way in 
this country. I know no objection to it, 
but that of its being againſt lx. 


| Cor 


r. 
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Cor. 9. Lime-water, with a grain and a 


half of pearl aſhes added to each ounce, 
hurts cloth but very little, and whitens very 
much. This is a mighty cheap compoſi- 
4 and therefore deſetves the confidera- 


. nnn 


"OY 10: The effect of * theſe different 


bleaching materials on cloth are increaſed 
by heat. They operate ſtronger when kept 
in a heat nearly equal to that of the human 
body, than in the heat of our atmoſphere 
in the ſummer: they operate ſtill more 
ſtrongly in the heat of boiling water, pro- 
vided that heat is brought on by degrees. 
This is eafily accounted for, when we con- 
fider, that the inteſtine motion of fluids is 


augmented by heat, whereby the impetus 


or momentum of thoſe ſolvents become 


ſtronger, and OE Beek. their N 
Poier Pn TG 


"Op: 11. Thoſe Hinreitals that whiten 


ſooneſt, ſeem to extract moſt out of cloth, 
and to weaken it moſt ſpeedily ; while thoſe 
that whiten ſlowly, extract but little from 

E. VF 
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cloth, and therefore do not weaken it, 


This general rule admits, however, of ma- 
ny exceptions. | 


' Cor. 1 2. "Aras SIR of air ariſes during 
the operation of theſe menſtruums on cloth. 
Ii ſhows, that there is ſome ſubſtance, 
which contains plenty of fixed air, diſſolved, 
and ſeparated from the cloth. Dr Halen 
obſerved great plenty of air- bubbles ariſing 


ftom calculi, while thay; were diſſolving | in 
5 n., 


Cor. 1 3. Acid and Saline, falts loſe, ; in 
the ſame proportion, as they operate on 
cloth, their acid and alkaline taſte, and ap- 

. pear to be ſheathed or deſtroyed by a junc- 
tion with the ſubſtance they extract. 


1 14. Maſtvvy aſhes, hs the fame 
proportion of pearl aſhes added to them as 
are uſed in the bleachfield, ſeem to loſe 
their corroding quality in a great meaſure. 
The common practice of the bleachfield 
Was ſufficient to have taught this. The 


linen- 


linen- bag, through which the lye i is ſtrain- 


ed, will ſerve for two years. 


Cor. 15. Pits ſea alt does not whiten 
cloth, but opens, thins, and weakens it. 


Hence kelp aſhes, which contain about a 
fourth part of ſea ſalt, muſt have the ſame 
effect. This is one reaſon, among others, 
why the 7r:/þ cloth is ſo thin and weak, as 
the kelp aſhes are generally uſed by them 
in the firſt buckings. Their moſt ſkilful 
bleachers have laid it entirely aſide, and uſe 
only the Caſbub aſhes. How the kelp aſhes 
may be freed from the ſea falt, I have con- 


hdered i ina former ſection. 


Gor. iG. | | Waſhing with warm water and 
ſoap, and rubbing with the hands, are not 
capable of taking out all the acid or alkaline 
falts out of cloth that has been ſteeped in 
them. It is en to be done 7 alkaline and 5 


acid ſalts. 


e Cloth boiled in old lye gains 


conſiderably in weight, inſtead of loſing. 


"_— it would appear, that old lye is not 
9: e ſo 
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220 EXPERIMENTS Partly. 


ſo proper for ſteeping, the deſign of which 
is to take out the dirt and dreſſing. 


Cor. 18. Cloth regularly watered, and ex- 


poſed to the influence of the air, loſes con- 
ſiderably of its weight, even though it has 
been well waſhed and rubbed in ſoap and 


water. This ſhows, that the air, ſun, and 


winds exhale ſomething, that waſhing and 
rubbing cannot take out; and therefore that 
the latter can never ſupply the place of the 
former, and be nttnnded with the lame ad 

5 e 15 


"29. Gerhaiagah qatenk 


putrefaction, turns blackiſh, throws off a 


great deal of black matter, and is weaken- 
ed. Theſe effects muſt. depend on the 
| quickneſs and degree of putrefaction. Hence 
it is long before the putrefaction of plain 
water weakens cloth. Hence great care 


_ muſt be taken, that no corrupted butter 
milk ſhould be uſed in the bleachfield: A 


circumſtance too little attended to. The 
fame caution muſt be obſerved with regard 


54 to the time at Which 5 ſourin g procels 


ends; ; 


Q >. tr 


* 


80 


ends; for immediately to that ſucceeds the 


2 of en 


weak bleaching material, and not to correct 


By its fermentation the acid particles are diſ- 


1 


\ At What effect will * juice e * 
e WW nions, leeks, or celery, have on cloth? 


d WW They appear by experiment to have a 


is WW gentle power in diflolving the ſtone. 
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dun ac. Caftil ſoap appears to be a very | 


the corroding quality of Muſcovy aſhes or 
lime. It may however be attended with 
other advantages. I find that it keeps the 
cloth ſoft. Mr Chry/tie ſays, that cloth, 
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when ſoaped, keeps longer moiſt, and is 
re — from 155 in of a _ Tate 


n ar; Butter ith IVE to FL FOR 
ure er to whiten cloth when yet 
brown. To cloth already white it would 


ſeem to add ſomewhat, and to recover, in 


ſome degree, its ftrength when impaired. 


engaged, and uniting with the abſorbent 
earth ft” in the cloth, render! it pion in 


53 | """ 
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Quer. What * will ſhell mar! have 
on cloth? 35 


1 Tus are all the experiments which ] 


have made with regard to the effects of 
different bodies on unbleached cloth. 


Though few, they are ſufficient, I hope, 


to ſettle the genuine effects of theſe bodies; 


do teach the bleacher what he is to chuſe, 
and what to reject ; how to balance ſafety 


and expedition, that his method may not 


become too expenſive by ſtudying only the 
former, or too dangerous by purſuing too 
eagerly the latter; and what is of greateſt 
importance, by what ſteps the art is to be 
advanced. But this is not all. The uſe of 


theſe experiments may be rendered far more 


extenſive. They teach the varied effects of 


various bodies, when applied to one an- 


other. They increaſe the ſcience of nature, 


and lead us to its true philoſophy. They 


heighten our admiration of its great author. 


E CT. 


1 
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18 0 T. PEN II. 


The cauſe 0 effects of hard water, and the 


ago f fo "_ ng it. 


was the moſt general cauſe of hardneſs in 


water. Even experiments helped to cor- 
roborate this opinion; but experiments 


made with materials not well underſtood; 
and therefore deceitful. 


Tue regular method of proceeding in this 


— 


"Hen RE is no fable ſo often mention 5 
ed, and ſo little underſtood, as the 
a of hardneſs i in water : there is no ſub- S 
je& of greater importance to the bleacher, 
or indeed to general ule ; there is no ſubject, 
of equal moment, that has been leſs conſi- 
dered, in an experimental view, than the 
| preſent ; for it lies, ſo far as I know, yet 
untouched. Theſe conſiderations induce me 
to undertake it. We have hitherto been 
contented with a ſhowy theory, how well 
founded, the following experiments will 
make appear, that ſea ſalt, if not the only, . 


inquiry, : 
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inquiry, fois this, To try whether we can 


' ſoften hard water, by mixing different ma. 
terials with it, or treating it in different 
ways; than to endeavour to harden ſoft wa- 


ter; and, laſtly, from theſe experiment; 


and from others, to diſcover the true Cauſe 
of the hardnefs i in water. e 


Ta X 6 


0 Ir. is Mb = Geht our terms, 
Water is generally underſtood to be hard, 


does not raiſe a froth or lather on the ſurface, 
nor diffolves equally through the water, but 
curdles, or ſeparates into a thicker and thin. 
ner part; the former of which mounts to 
the ſurface, and there remains like a white 


dil, while the water continues tranſparen 


below. Hard water has other diſtin guiſh- 
ing marks; ; ſuch as, not ſoftening peaſe that 


are boiled in it; boiling fiſh better than oft 


Water; 3 extracting leſs ſtrength out of malt 


in brewing; preſerving the colour of greens 
boiled in it, better than ſoft water ; and not 
taking the dirt out of foul linen fo well when 


waſhed in it. Theſe J think too vague and 
— undetermined” to be taken as ſtandards for 
experiment. 
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experiment. The curdling of ſoap I ſhall 
then make my fixed point; on one fide of 


which the ſoft waters lie, and on the other 
the hard. We. ſhall call this the curdling 


point. This ſtandard of hard and ſoft water 5 


is more certain than any of thoſe commonly 


| known ; and has the advantage of being un- 

derſtood by every body. Our experiments 
| will furniſh us with a ſubſtance which ſhows 
| the hardneſs of water long before ſoap can 
but not more certainly. We 


diſcover it ; 
ſhall make the proper uſe of it afterwards; 


| and follow, at preſent, the common ſtand- 
ard of hard and ſoft waters. The hard wa- 


ter uſed in the following experiments, was 


mouth in Fuh from a well when it was low. 


Tur water which n from: the pipes 


diffolves ſoap eaſily and equally; but this 


water curdles it directly, and in half a 
minute the ſoap riſes to the ſurface. In 


the former water many air-bubbles ariſe 


on the ſurface, during the agitation, and 
remain for a long time; but in the latter 


few are to be ſeen, and thoſe immedi- 
ately diſappear. In the former ol. 7art. p. d. 
makes no lacteſcency or milky colour ; ; 
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but it does in the latter. The ſoft water 
was ſpecifically lighter than the hard water; 
for a piece of glaſs, that weighed in the for- 
mer 3 dr. 184 gr. weighed in the latter half 
a grain leſs. To diſcover how far beyond 
the curdling point this hard water wWas, 
the following trial was ade. 


„ 84 Three Os 4 ha water and; one 
D * hard were mixed, and diſſolved ſoap e- 
qually; 3 ſo did two of the former to one of 


broke the ſoap ; but I obſerved through the 
_ glaſs, that the ſolution was not quite ſo equal 

as the former. When the ſoap was mixed 
with two parts hard to one of ſoft, the ſoap 
aroſe; but ſeemed to ſeparate with ſome 
difficulty: and the line of ſeparation was 
not ſo diſtinct as in the following mixtures I: 
nor the liquor below ſo clear. When it 
had ſtood half an hour, I mixed the whole i 
together with a ſpoon, and it never after 
wards. ſeparated. This laſt, then, I mull 
look on as the firſt degree of hard water] 
and the mixture before it as the laſt degree 
of ſoft water, When three parts of hard 

2980 Were 


were added to one of ſoft, the curdling was 


| This ſhows how far beyond the curdling 


1 


| theſe TIER 


| water. One is naturally led to think ſo, as 


dis point, 


was ſo warm that J could juſt hold my hand 
in it; but the ſoap curdled as faſt as before. 


5 
85 


Was 


res, tion, as to this quality, after it had cooled 
for two hours. Eight Engliſb pints were 
hole boiled into one; it ſeemed then much 
arder than before. Boiling, then, appears 


n itÞ 


fter - 
multſ rather to harden this water, than ſoften it. 
ater, _ B dt te Wh 699549 ogy 22 
preſs Ir is the general opinion, that all waters 
hard re ſoftened by ne and that ſtag- 
wer 5 f „w nation 
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quick, the line of ſeparation diſtinct, and 


12 mixed together, it again ſeparated. 


| on lies the hard water, r 1 Wet in 


"Finn is generally aig to often _ 5 


| boiled water has a ſofter tafte than cold wa- 
of ter, when made into punch. Te aſcertain Dl 


"Exp. figs 4 pou the "OR water 1 5 


| After it had boiled a quarter of an hour, it 
vas ſtill the ſame. There was no altera- | 
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nation and expoſition to heat are attended 
with a degree of it. That I might ing 
this n to the el of fact. 


. 86. 70 "oF +4 expoſed 4 Engl iſh 
pints « of this hard water in an earthen. veſſel 
near a conſtant kitchen-fire. July 14. Still 
ſweet and hard. 24. Still the ſame, and 

continued ſo till it was thrown out, Nov. 
I. as incapable of corruption. At that 
time it was reduced to the half; and, in- 


e ſtead of being ſofter, was twice as hard as 


"mn firſt; for it required twice its quantity 
. of ſoft water to make i it break nr 


Wann 1 aw that this water (hat no appear- 
ance of becoming putrid, I put, July 24. into ; 
the ſame quantity of the ſame water, in an- 
other pot, a large handful of dung to haſten 
its putrefaction. The water had a gentle 
corrupted ſmell for two or three days; but 
after that, became ſweet,” and continued ſo, 
as likewiſe hard, on the 11th of N ww, 
when it Was thrown out: - 
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TAT I might overcome this . 
quality in Hard water, 


Exp. 87. Nov. 1 as a this 
water I put ſome fleſh, and into the ſame 
quantity I put the ſame. quantity of fiſh, 
Dec. 10. Both waters were very putrid. 
The water in which the fiſh had been, was 
now ſoft; that with the fleſhwas ſtill hard, 
though a ſmall degree of heat made it break 
the ſoap too. By another experiment 
found, that hard Water, putrified by the 
aſſiſtance of fleſn, became entirely ſoft. 
Hence we learn, that putrefaction ſoftens | 
hard water; and every tendency towards b 
that proceſs muſt have a proportionate de- 
gree of that effect. But hard waters ap- 
pear to reſiſt that change very powerfully. 


Ir is generally thought, that hard water 
filtered: through ſand becomes ſoft. 6 Ivy a8 of | 
the ſame opinion *, and had not truſted to 


* Vid. Dunſe Spaw, ſection on water. 


engaged 


Cm 
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engaged in this purſuit, and having made 


230 


the experiment more exactly, and carried it 
farther than what I had done — I find 


that this effect 1 ſand is 5 limited.” 


55 88. A guamiey +6 ſea and was well 


waſhed with ſoft water, each parcel three 
times, and then put into two caſks that 
were ſet above one another. There was a 
hole in the centre of the bottom of the up- 
per caſk, by which the water was to paſs 
into the lower; and a hole in the under part 
of the latter, by which the water was to 
iſe through a pen. - When the ſand Was 
wet with water, I obſerved it decreaſed con- 
5 ſiderably in its volume. This remarkable 
property of ſand, which ariſes from a cloſer 
diſpoſition of its particles by the water as it 
flows in, is wiſely deſigned, by the author 


of nature, to anſwer ſeveral valuable ends. 


That I might waſh out all the falts or ſolu- 
ble parts from the ſand, ſoft water was fil- 
tered through it. The water came off hard 
for two days; but after that became {oft 
Ihe hard water was then paſſed through 
the Aand, and it came off entirely ſoft; nay 
more 


la 
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more ſo than the town-well water; as it 
| ſeemed: to diſſolve ſoap better, when equal 
| parts of it and hard water were mixed, than 
the town-well water had done in the ſame 


| water ; the town-well water was mixed in 


ſer Wa quill in a conſtant ſtream, continued oft 
it for twenty- four hours; but after that it 
nor umned hard, and ned ſo. 

; ds. q | 


dard hard, finds great difficulty in paſſing through 
ſoft. the interſtices of the ſand, but is not alto- | 
ul W gether ſtopped. Hence, by degrees, it is 


braſhed down by the water, and lies ready 


proportion. It appeared ſofter from the fol- 
| lowing trial. Three parts of the filtered 
hard water were mixed with one part hard 


the ſame proportion. Ol. tart. p. d. pro- 
| duced a lacteſcency in the latter, but not in 
the former: but when there were two parts 

| of hard water to three of filtered, a lacte- 
ſcency juſt began to appear. But how 
5 {cautious ought we to be in drawing general 
1- concluſions from the apparent ſucceſs of an 

: experiment! The water, running through 


Tas. is eaſily 8 "uns The * 
ſtance, whatever i it is, which makes water 


to 
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to impregnate che ſoft water which is iſſuing 
through the quill,” while its place is ſupplied 
It by that immediately above it; and ſo on in 
|. a continual ſucceſſion; Thus the water 
muſt after a certain time become hard. 

From this experiment we may conclude, 
that ſoft ſprings at leaſt are not — 2 by 
| the Teas” as ſea-water 1 41s hard. 


= -- on Ta Hinatied of levarion 7 ſtill be 

Wn very; proper to free impure waters of the 

1 : filth they contain, or of their earthy and 
| oleaginous particles, and clarify them. The 
water before it was filtered, was not only Ml 
hard, but had a bad taſte. Its taſte after M8 
filtration was quite altered: it was nauſeous i 
bebe but had a faline Fiveetneſs after. 1 


1 

Wk es Kath iv Neue Sende of | a 
chalk thrown into wells of hard water e 
made- it ſoft. With this \ view 1 tried the 


: 2 5 5 


: Baß 89. Powder of chalk; mixed with 
85 had water, did not ſoften it. When boil- 


ed for a quarter of an hour in hard water, 
and 


— — - f 6 
— — ood Eo. — on . 4 — — 
IONS Py — 1 — * « 4 + — he — 2 ee , — 
| ! | 8 8 = ET CI IEEED DO, T3. xo — - 2 5 
—— oF 8 — 3 - | 
a — — . 5 o s - 
— — f | a — — — — « ” — ES; 2 
= p 3 r H-  pe e — ] .. —— — at — — — h a — — — 
EEE — — — ' < a 
— = — — — — - n——_——— — - — * - 
- ay — — 2 > 1 —— 2 e 1 5 O - _ . — 4 
. 0 ; , 25 : TY x 5 N p . . 7 2 6 * 
— — — — — — — — = * SS r wo 
— — ou — — — — y * on 170 2 * a * 
— — — — —— = — 4 — — — pn — ̃— — — — - . 
— — — — A+ * 
— 1 — 
a : R 
* 


—— 
== — — 
- —— 
— 


— — 
2 — * 


— 
— — 
3 


— 


22 D — —— —— 


ä—́ñ§—F— 2 ä—ä EIS 
— ̃ —ͤ˙üWüwmm—— ˙—— —— 


on the water from an addition of its ſub- 


its not allowing the water to paſs in any 


ter 


the 


| out of N. 


vith 
o1l- 
iter, 
and 


| . well at firſt in it; but, on ſtanding 
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and ed to ſubſide, the clear liquor was N 
no ſofter than before. It does not therefore 
ſoften water, by any change that it makes 


| ſtance : but if it has that effect, it muſt act 
as a filter. This appears to be its method 
of acting: for hard water filtered through 
| height of chalk of two inches, came 

| off ſo ſoft, that it broke ſoap; but 
| ol. tart. p. d. produced a lacteſcency, in 5 
three parts of it mixed with one part hard 
water. The water filtered through the 
| chalk fo flowly, that I ſhould be afraid of 


| quantity, if the ſpring be in the bottom of 

che well. This was the caſe, as I am told, 
in a well where this experiment had been 
tried; for, afterwards, in dry weather it was 

I always fo low, that they could get no water 


Exp. 90. Some Ld a water was 4 
by having the white of an egg beat up with | 
it, and afterwards boiled. The ſoap broke 


G8 ſome 
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ter, but it was not ſoftened by being made 
into lime-water. The fame lime-water iſ 
ſtood till the calcarious particles were all 


ſoftens water ; and it 1s often uſed with that 


The falts in it, though they do not ſoften 
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ſome ſeconds, it curdled, and roſe to the 


ande * 


1 was IVY to ſoften "IP water, 


and not without ſome hopes of ſucceſs : for 
as it is thought a great corrector of the mu- 
riatic acrimony in the blood, it might have 
the ſame effect on the muriatic ſalts, the 
en . of the — of water. 


ae 91. Wine was ina ans had Wa- 


evaporated, but ſtill the water preſerved it; 


natural hardneſs. We ſhall ſee preſently 1 
that the real effect of lime is e different Wt 


from the e 40 one. 


N 92. Itis generally 3 this fern 


deſign : but infuſing ſome of that vegetable 
in warm hard water, and letting it ſtand alf 
night, I could not diſcover any ſuch effect hi 


the water, may perhaps quicken the efic«M 
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of water, when it is to operate as a men- 
ſtruum, to looſen the oils of vegetables: for 
i is _ ne of lint that fern is uſed, 


| Lew: us try what experiments made on 
F no een theory will — | 


: as 93. The red of bark; of gen- 
: tian, and of centaury, appeared, at my firſt | 
ö trial, to have a power of ſoftening hard 
3 water; 3 but, on repeating the experiment, 
I found, that the dark colour of the ſolu- 8 
er tions, or the mixture of ſome alkaline mit - 
with theſe extracts, which ſometimes hap- . 
b pens, had miſled me. Nor did 1 ſucceed f 

: better i in ſoftening hard water with the ex- 
tract of wormwood, of black hellebore, of 
chamemile, or of logwood; with rhubarb, 
[Bohea tea, lintſeed, oak bark, un _ . 
wr gum ammoniac. 


fern 
that 85 
able Exp. 94. A Solution was made of 2 ſcrup . 
d allÞf blue pearl aſhes in 2 0z. of ſoft water. 
Fc. {Wixty drops of this ſolution, mixed with a 
often ſpoonful of hard water, diſſolved ſoap with- 
efic4{ut curdling. A hundred drops of a ſolu- 
ol had Ihe ==: 
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tion, that contained juſt 5 gr. of blue pearl 


aſhes, made four ſpoonfuls of hard water 


ſoft; but the ſoap curdled on the addition 
of another ſpoonful. We have then found 

a ſoftener of hard water where it was not 
expected. This experiment led me to try 
yy Following. . 


hy 95. Skins 8 of che e it of 


: "Ry Pot ſoftened two ſpoonfuls of hard 


water. The fame number of drops, mixed 
with the ſame quantity of hard water, and 


allowed to ſtand for two or three days til 
the ſmell of the ſpirit was gone, broke ſoap 


as well as with the recent addition. That 
I might find out the preciſe quantity of dry 


volatile ſalt, I diſſolved 2 gr. in half a ſpoon- 
ful of hard water, which broke ſoap well; 
but when I added another half-ſpoonful, it 


was with ſome difficulty that it broke ſoap: 
but after it had done it, there was no ſepa- 
ration. Thus we have found two ſub- 
ſtances, the fixed and volatile ſalts, which 
have a remarkable effect in ſoftening hard 
PMauaters. "TOO: far at moy be applied with 
„„ . ſafety 
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ſafety to the common uſes of life, „we ſhall 
nn. conſider. 


aw us next FE II EY to dif . 1 


ſubſtances make water hard. I could not 
procure diſtilled or rain water in quantity 


enough to ſerve me in all the following ex- . 


periments ; but the moſt important 'were 


performed with the latter. We ſhall eget 


with * mineral ſubſtances.” 


5 a F 5.9 FI | i: was "FA d in ſoft - 
water for a day: it made the water yellow, 
and gave ita ſtrong chalybeate taſte, but did 
not harden it. Neither did a red-hot iron 


quenched ſeveral times in ſoft water. Cop- 


per infuſed in ſoft water for two days, gave 
it a mineral taſte ; but did not change it in- 


to hard water. 


Sea falt is commonly thou ght, if not the 


only, at leaſt the moſt general cauſe of the 
| hardneſs in water. It was natural to think 
ſo, when we found, that common ſea falt 
curdled ſoap diſſolved in water, and gonſi- 
dered how general an ingredient it is in all 


Waters. 
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waters. But tlie following experiments will 
ſhow us, that this is not the effect of ea 
ſalt, but of the impurities mixed with it. 
The ſea falt, which I uſed, is a particular 
kind that 1s only made on Sunday; and 
therefore called Sunday-ſalt, or great falt, 
from the largeneſs of its grains. It cryſtal- 
lifes at a time when the fire is low, and 
the ſea water not altogether evaporated, as 
it is in the common way of making ſalt. 


It contains leſs of the bittern than the com- 
mon ſea ſalt, and has therefore a particular 


| ſweetneſs. It is the moſt for the 
: table and for EMS: ood] PRs 


Exp. 97. A grain of pure "Op" gelt; Was s dil 
ſolved in 4 ſpoonfuls of rain-Water. This 
ſolution diſſolved ſoap well, and did not 


. turn lacteſcent with of. tart. H. . Some 


| drops of a ſolution of quickfilver in ag. for- 
lis made a great lacteſcency in it; this lac- 


55 teſcency was juſt perceptible when the ſo- 


lution of the ſea ſalt was diluted with ſixtecn 
times its quantity of water. This ſolu- 
tion of quickſilver, then, does not diſcover 
hard waters; it only diſcovers lea ſalt in wa- 

| ter; : 
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ter; and that when in a very ſmall propor- 
tion, I gr. in 3 Engl pints of water. 


Exp. 98. A ſpoonful of rain-water, with 


5 gr. of pure ſea ſalt diſſolved in it, conti- 


nued ſoft. With 6 gr. there appeared a 
little curdling, but a little more agitation 


diſſolved the ſoap. This curdling ſeems to be 


owing to ſome remainder of the bittern; for 

2 gr. of common ſea falt made water as hard = 
2s theſe 6 gr. had done. The bittern has 
this quality ſo ſtrong, that a fourth part of 
a grain of the bittern ſalt hardens a ſpoon- 

ful of rain-water. The ſpirit of ſea ſalt ſa- 


turated with an alkaline ſalt, does not hard- 


en water. The proof ſtill becomes ſtrong- 


er, when a ſmall lacteſcency appears on 


dropping ol. tart. p. d. into a ſolution of 5 gr. 


of pure ſea falt in a ſpoonful of rain-water. 


From theſe facts it appears, that pure ſea 


falt has no hardening quality, and that the 


bittern has it in a very ſtrong degree. The 
hardneſs of waters can never be owing to 


the former falt, as the taſte can diſcover a 
ſmaller admixture of it than what would be 
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neceſſary to have that ys af it ever has 
* ſuch. | 


Tus pure and impure ſea ſalts appear, 
by experiment, to have very different effects 
on bodies. I am afraid this has not been 
ſufficiently attended to; and the effects of 
the bittern have often, unjuſtly, been attri- 

buted to ſea ſalt. I have diſcovered, ſince 
I made the preceding experiment, that 
Lemery has long ago made the proper di. 
f tinction betwixt cheſe an.. 5 


in de 
ſhops, 1s the bittern or r ſecond kind of falt 
E Cr TT an 


E. 99. vs grains of Epſom falt hard- 
ad 2 ſpoonfuls of ſoft water ſo much, 
that it required to be diluted in 16 ſpoon- 
fuls, before it began to break ſoap. A great 
lacteſcency happened betwixt this bluten 


and ol 1 


| yp 100. Alum render ſoft water yery 


* Cours de * p. 307. | 
8 65 


„ — — 


hard; ſo thit 5 gr. required 20 ſpoonfuls 
of ſoft water before it would break ſoap. 
Of: tart. 177 4. n a fate ram 0 


y. 101. Salt of ſteel hardens water. I 
was obliged to dilute 10 gr. in 45 ſpoonfuls 
> ſoft water to mike it break ſoap. Eve- 
ry one knows, that alkaline falts render a 


5 ſolution of this alt turbid and Dn | 


Exp. 102. Blue vitriol or alt of copper 
: hardens water ſo much, that 5 gr. required 
to be diluted in 3 5 ſpoonfuls of ſoft water to 
make it break ſoap. Alkaline falts turn a 


folution of tins turbid and blue. 


. 103. Vitriolated tartar got from | 
the apothecary's s ſhop hardened water; but 
finding that it had a ſtrong acid taſte, I 


made ſome, by dropping 40 drops of ſpi- 


rit of vitriol into a ſolution of ſalt of tartar. 


When the ſaturation was fully completed, 


I put the whole into two ſpoonfuls of ſoft 
water, and it diffolved oy "ny well. No - 


Am 


7 Exp. 
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Exp. 104. Five grains of the ſugar of lead 

hardened water. When diluted in 24 ſpoon- 
fuls, it began to diſſolve ſoap. The alkaline 
ſolution 10 a rene in it. 


| OD 10 A 7 ammoniac 1 * 
ſal prunel, ſal polychreſt, gum ammoniac, 
chamemile flowers, oak bark, Peruvian 
bark, did not harden water. Nor did oil 

2 of « tartar Orgs a lacdeſceney in their ſo- 


8 * I ad Five grains wy cream af tartar 


Ns hardened ſoft water ; but when diluted in 


: ſix ſpoonfuls, it diſſolved . No lacte- 


. 


e 107. Bi ive ien of alt of amber 


Ry made water fo hard, that I was obliged to 


dilute it with 50 ſpoonfuls before it would 


= dak p. No * 


5 3 Tuclve Fn as foirit of vi- 
triol required eight ſpoonfuls before it would 
diſſolve ſoap. One drop of oil of vitriol re- 
_m_ to be diluted in fix ſpoonfuls, the 
fame 


l 
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fame quantity of ſpirit of ſea falt in five 
ſpoonfuls, the ſame of nitre in three ſpoon- 
fuls of ſoft water, before ſoap could be e- 
qually diſſolved. A tea-ſpoonful of vinegar 
required eight large ſpoonfuls of ſoft water 
to make it break ſoap. The alkaline ſolu- 
tion raiſes an efferveſcence, though it does 
not make a n with theſe acids, 5 


yr 109. | Boris bond of chalk was 
well mixed with cold ſoft water: it was 
poured off after the chalk ſettled, and diſ- 
ſolved ſoap. Soft water boiled with chalk 
for half an hour, was not hardened by it. 
Some clay wrought for ſome time in water, 
and allowed to ſubſide, did not harden it, 
_ noo water eee hard. 5 
8 110. Lime- water that was made 
with ſoft water, and had ſtood for three or 
four days over a great quantity of lime, 
which had before afforded ſome pints of 
lime-water, curdled ſoap at once, and be- 
came milky with the alkaline ſolution. One 
ſpoonful of this lime-water required fix 
bee of ſoft water before it broke ſoap. 
+ 2 Ten 
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Ten ounces of lime-water was boiled into 
two, but it diſſolyed · ſoap no better than be- 
fore. The ſame lime-water, when it had 
become vapid with ſtanding, broke ſoap as 
well as ſoft water. The hardneſs of lime- 
Water app 


ter contains of theſe, it muſt be the harder. 


Me cannot know from this the real quanti- 8 
ty of theſe particles contained in the water; 
but we may know the proportionate quan- 
tiity; and of courſe the comparative ſtrength 
dl different lime- waters. Let us, then, try 


to determine, by this teſt, an intereſting 
125 queſtion, Whether double or _ lime- 
water is Aer than ace E 


hw 111. 1 andy: Foe lune er z In 
half an hour I poured moſt” of that ſingle 
lime water upon freſh lime; about the ſame 
time after I poured moſt of that double 


lime water upon freſh quick-lime ; and fo 
made a triple lime-water. When they had 
all ſtood about two hours, a ſpoonful of the 
ſingle lime-water required to be diluted 
| n 9 — of ſoft ech before it 


[ = would 


Ars plainly to be owing to the ſo- 
| luble parts- of the lime; and the more wa- 
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would break ſoap; the double required 12, 
and the triple 15. The times and force of 
agitation were, as near as I could make them, 
the fame. I poured the triple lime- water 
again upon quick-lime. The other lime- 

| waters were poured from the lime into open 

glaſſes. An hour and an half afterwards 
the ſingle lime - water required ꝙ ſpoonfuls, 
the double 11, the triple 13, and the qua- 

druple 17. This laſt experiment was made 
at twelve at night. Next morning the 
whole four lime- waters, having ſtood all 
night in open glaſſes, required but ſpoon- 
fuls, although the quadruple lime-water 
had ſtood over its lime all the night. This 
experiment agrees exactly with what 1 had 
formerly diſcovered by weighing their ſpe- 
cific. gravities. A piece of glaſs weighed 
2 dr. 23 gr. in town-well water; in ſingle : 
ſtone· lime water it loſt a grain, and in 
triple a quarter of a grain more. This 
ſhowed, the ſpecific gravity of the. triple 
lime-water was greater than that of the 
ſingle, by a fourth of the difference be- 
twixt the laſt and plain water. The lime- 
waters in this laſt experiment had ſtood for 
© Wag 8 
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two . 6 We were e clear. 


| 1 en a. fr perde again, 

: and; I ftrained the waters, after they had 
ſtood an hour, through brown paper. The 
fingle lime- water required 8 ſpoonfuls of 
ſoft water before it broke ſoap, the double 
9, and the triple 11. I was reſolved to 
ſee how far it would go, and made a qua- 
druple; but, 2 it took no more 28 

: oe ny; 1. nn. 18 


u AT 1 night diſcover how eng weg 


ference in  frength, if mo_ in toſs bottle, 


7 x ] g "7 2 > 1 $$ * 


Bape 112. 1 dr Angle double, and 


ttiple lime waters, ſtirred them frequently 
for four hours, and then ſtrained them. 
The fingle required ig ſpoonfuls of ſoft wa- 
ter, the double 18, and the triple 20, be- 
ſore they broke ſoap. They were bottled, 


dorked, and waxed over. After they had 


ſtood 10 days, they required the ſame quan- 
i tity as before to ſoften them. When kept 
ſome Wow ben, * * Was ſtill of 


the 


„* 
8 
— 
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the ſame firength, but the triple required wi 
only 18 enen of ſoft water. | 10 


— — 
— — — 4 
* . 5j. %— ͤ d ̃⅛— il 
— — 
— >= 1 - * 


We nn 


As , may be 1 to theſe experi- 
ments, That the water had not ſtood a ſuf- 11 

ficient time over the lime, nor had they TY "i ; EN 

been 11,2196 mixed together, x . | 


— 
—— — es OP 
* 
">. PE 3 


Bey. 113. 1 made two Afetent quanti- 
ties of lime-waters, with two parcels of the 
ſame quick-lime, 1 tried one of the lime- 
waters in the above-mentioned may. rk 
had ſtood without ſtirring for two hours. 
The other ſtood over the lime twenty-four — vt 
hours, and was frequently ſtirred. They 
were equally hard, and therefore equally 10 
ſtrong. Lime-water then made with un- . 4 
laked lime, need fans: no Inge than it is — 
d 75 55 „„ 


. £Y 
4 
FIGS 
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Tas "WY FW Som theſe expe © + | 
iments, is, that lime-waters made with dif- „ 
rent lime, differ very much from one an- 
other ; that double lime-water is ſtronger 3 

than Angle, and triple than double; and _ = | 
that they retain their different ſtrengths, if Will | 
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24. "EXPERIMENTS Partly 


kept from the influence of the external 


in a ta hours HEcOrne of en ſtren gth. 
to the ſoftenin 8 of e 5; 


water, in which the fourth part, in propor- 


been diſſolved. The water had a ſhay 
pungent taſte, and ſeemed: to be about the 
| hardneſs of the hard water, which, though 
hard, is much ſofter than lime-water, 
The ſoftening power of the alkaline ſaltz 
5 appears yet better from the following expe- 
riment. One ounce of potaſhes diſſolved 
in two gills of water, and poured on an 
ounce of quick-lime, produced a very cau- 
ſtic liquor, which broke ſoap, but not ſpec- 
dily. Lime-water is ſoftened by an addition 
| of alkaline falts. From this experiment we 
may ſee the reaſon, why the ſoap mixed 
with the lye, which is a compoſition of 
lime and alkaline falts, is not curdled. 


air; but if expoſed to it, in open veſlelz 
0 try . effect alkaline dat, bad a 


Joy: I 14. 1 ted on Sick lime ſor 


tion to the lime, of blue pearl aſhes had 
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4 table f the e ende power of bodies 
with regard to /o W and ne of Will!!! 
water, : | (11408 


= | Comparative þo oftening powers. 2 2 

N q iltration through ſand ſoftens in propor- — 

tion to the length of its courſe, == 

ö Putrefadtion ſoftens in d proportion. to its de- "ml 

L Volatile ſalt of 8 — 3 V 1 | 

Fixed alkaline falts, though not of the e l 
Oe kind —— Y 


 Comporatis ve bardening powers. ; 


| Epſom falt — 
| Alum — p 
| Salt of ſteel 
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Sugar of lead 8 | 
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theſe acid ſpirits, I have allowed 3 drops to 
be equal to a grain ; which may ſerve very 
well in a general way of computation. | But 
when we confider, that there is but a part 

- theſe ſpirits real acid, and that thoſe | 
which I uſed had been negligently kept, we 

| ſhall ſee reaſon for attributing a very ſtrong 
hardening. power to the real acid falts of 
 _ , theſe liquors. By the trials which I have 
made, there appears to be but 1 gr. of the : 
ſoluble part of lime in 5.0z. of lime-water, 
which I reckon equal to 8 ſpoonfuls and 
one ſpoonful was found to require 6 ſpoon- 
fuls of ſoft water to make it break wap. 


In computing the hardening power of 


1 PO" be obſerved, har all theſe arti- 
ficial hard waters, except thoſe made ſo 
with acids, were rendered turbid or lacte- 


ſcent with alkaline falts. This will be found 


a general rule, That where-ever ſoap is 


curdled, alkaline falts produce a change in 
the colour and purity of the water; becauſe 
: both effects depend on the ſame cauſe. 
Hence ariſes a new ſtandard to help us to 


judge of the degree of bardneſs] in waters. Let 


us 
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us inquire at what time this change of co- 
lour ariſes; it may, perhaps, diſcover a leſs 


| _ of hardneſs 1 in water than ſoap does. 


Exp. 11 15. A mixture was made of uin 
parts of hard and ſoft water. This we found 


before not capable of curdling ſoap, and, 
therefore, called it the laſt degree of ſoft 
water. This ſoft water, on dropping ſome of 
the ſolution of pearl aſhes into it, turned as 
white as the hard water did with the ſame 
ſolution. When two parts of ſoft water and 5 
one of hard were mixed, a lacteſcency aroſe 
with the ſolution, but weaker than in the 
laſt. When three parts of ſoft were mixed 
with one of hard, a very diſcernible altera- 


tion of colour ſtill happened. Thus we 
ſee, alkaline falts diſcover a much leſs de- 


gree of hardneſs in water, than what ſoap 
does. Let us therefore call this degree of 
hardneſs in waters, whereby they are made 
to change their colour with ink ſalts, ; 


the e point. 


f Wr are now on a better footing than 


what we were when we ſet out. We have 


ä gained 
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gained two fixed points in hard waters, that 


will allow of compariſon, We may now 


divide all waters, with regard to this quali- 
ty of hardneſs, into three ſorts. The firſt 


are thoſe which neither change with alka- 
line ſalts, nor curdle ſoap ; the ſecond, thoſe 
which loſe their tranſparency with theſe 
falts, but in which ſoap is not curdled; the 


7 ag ſort are thoſe where both effects hap- 


The firſt claſs are the ſofteſt of all 


5 * and the fitteſt for moſt uſes.in life; 


dhe ſecond claſs, at leaſt the firſt degrees of 
that claſs, may do tolerably well in the com- 
mon houſehold-affairs, though not in the 
bleachfield ; but the third fort I condemn | 
as hurtful, and i improper in almoſt all caſes. 


The water which iſſues from the pipes of 
Edinburgh wells, is in the firſt claſs: for it 
not only breaks ſoap. well, and retains. its 


tranſparency when ſalt of tartar is mixed | 
with it; but likewiſe ſhows: no lacteſcency, 


Y when a ſolution of quickſilver in aqua fortis 


is dropped i in it. By this laſt we diſcover, 
that if it contains any ſea ſalt, it muſt be in 
a leſs proportion than one grain to three 


Engliſh 
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of hard ſoap. The ſea ſalt has not that ef- 


fect, as we proved before; and the lime is 


in ſuch a ſmall proportion, and mixed with 


Engliſh pints; too inconſiderable a aan : | I 
to be taken notice of. 2 | i! | 
e Will 
Taz ons obſervation leads us like- - Il | 
wiſe to another very material concluſion ; Ri il 
which is, that the curdling of the ſoap is 10 
brought about by the alkaline ſalts, and not 10 
the oil: which two bodies, with a little Wil | 
ume and ſea ſalt, make up the compoſition 1 


— ba - — a 
k has 
we e ET. 9 
1 . — re r 
_— — — . 


alkaline falts, which we juſt now found  _ j wh 
| ſoftened it, that it cannot be the cauſe of —_— 
the curdling of ſoap. We have found, that 1 
neither natural nor artificial waters ever 1 
curdle ſoap, without having their compoſi- 


tion altered, or viſibly affected by alkaline _ 
falts : 1 it therefore follows, that the alkaline 
part of the ſoap is the part on which theſe | 
hard waters work. Accounting for the lac- 
teſcency with falt of tartar, is accounting 
then for the operation of ſoap. It is no 
wonder that hard waters produce their ef- 
fect ſomewhat later on ſoap, as it is defend- 

ed by. the oil from their operation longer 


than 
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than the naked falts. As ſoap is a more 
compounded body than the falts, the cir- 
cumſtances reſulting from a mixture of hard 
water R each muſt be very different. 


E have Aiſcbtered, in theſe experi- 


ments, three different cauſes of hard wa- 


ter; quick- lime, acids, and neutral ſalts. 


Ibis property in lime ſhall be examined by 
itſelf. Acid ſalts, ſuch as the oil and ſpirit 
of vitriol, the ſpirit of ſea ſalt, and that of 


nitre, vinegar, Cream of tartar, and ſalt of 


amber, hardened water remarkably. Why 
they ſhould do ſo, is eaſily explained. The 
alkaline ſalts having a ſtronger tendency to 
the acid than to oil, quit the latter, and 
adhere to the former. Hence the artificial 
compoſition of ſoap is deſtroyed, and the 
oily part, ſeparated from the alkaline, floats 
like clouds, and at laſt, by its ſpecific light- 
neſs, riſes to the ſurface. The ſtronger ihe 
acid is, every thing elſe equal, the harder 
mult it make the water. Hence the mine- 
ral acids, conſidering the great proportion 
of real acid in them, have the ſtrongeſt ef- 
c Wee but theſe can ſeldom or never im- 
2 pregnate 
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pregnate natural waters, becauſe abſorbent 
particles are found almoſt every where; 
which would directly join the acids, and re- 


duce them to neutral falts. In fact no acid 
water has yet been diſcovered. This leads 


us to conſider theſe neutral ſalts as the ge- 
neral cauſe of” hardneſs i in water, 


Wa ENT wok bake on theſe experinicnts, 
I cannot but. obſerve one remarkable fact; 


which is, that none of the more perfect 
neutral ſalts, compounded of an acid and 
alkaline baſe, render water hard; but that 
all the imperfect ſalts, compounded. of an 


acid and abſorbent earth, or a metal, have 


this effect on water. Epſom and alum ſalts 
have an abſorbent earth for a baſe; ſalt of 
ſteel, ſugar of lead, and falt of copper, a 
metallic one. It is a fact known to all chy- 
miſts,” that when alkaline: ſalts are poured | 
on a ſolution of the imperfect falts, the a- 
cid quits the abſorbent earth or metal, and 
joins the ſalts; becauſe the power of attrac- 
| tion betwixt the acid and falts is ſtronger than 
| betwixt the acid and earth or metal. But 


when theſe alkaline ſalts are added to the ſo- 


lution ; 
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lution of the more perfect falts,. no change 
can happen; becauſe the alkaline falts, to 
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which they are already united, attract the acid 


: as ſtrongly as thoſe that are now added. It 


is the ſame thing then with reſpect to'the al. 


Kaline ſalts, whether the acid is or is not 
joined to a metal or abſorbent eatth, ſince 

it ſo eaſily leaves them. But the effec; 
which follow will be different: for, in the 
former caſe, the liquor muſt loſe its tranſ. 
parency, at leaſt for ſome time, on account 
of the deſerted partieles which float in the 
üquor; but in the latter no ſuch effect can 
Ws and * ASA Ao continue in. 


Hines. ariſes © Oe: a We 8 


tion, that theſe imperfect ſalts are the com- 


mon cauſe of the hardneſs in waters, ſince 
the appearances in both caſes correſpond ſo 


exactly: for a curdling of ſoap, a lacte- 


ſcency, and precipitation, are obſerved in 


: ; both natural and artificial hard waters. But 
it muſt ſeldom happen, that the hardneſs 


of waters is owing to a neutral falt, compo- 


fed. an acid and a metallic bale ; conſider- 


ing 


n oN BLEACHING. 


how much oftener the acid muſt be 
er to an abſorbent earth. The former 
does ſometimes happen: for the Hartfield 
water 1s very hard; and experiments ſhow, 


that it contains a falt of ſteel, and no other. 
When this is the caſe, the water becomes 7 


a mineral water, and will ſoon diſcover it= | 


ſelf by its mineral effects. In all hard Wa- 


ters, then, excepting the mineral, we may 
preſume, that there is an n imperfect neutral 


all. 


Tus ans of hardneſs] in ters accounts 


for the power which alkaline fixed and vo- 
latile ſalts have of ſoftening theſe hard wa- 
Theſe two bodies unite themſelves 
with the acid, and throw off the abſorbent 

earth: the fixed falts conſtitute with the a- 
cid a perfect falt ; which ſpecies of falts, as 
we already diſcovered, has no power of 
hardening water ; and therefore the water 
The volatile alkaline uniting 
with the acid conſtitutes an ammoniacal 


| ters . 


becomes ſoft. 


falt, or one like it ; which we found like- 


wiſe not to harder water; and therefore the 


hard water becomes ſoft. 
tabs K ** 


The water is 
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rendered by that change on the ſalts more 


Wa Whie h de were not ſure of when 
25 n } F 4 £ F395 45 
e fa was fir diſcovered. 


4 1 | * $465k 


"Fa us try 85s far Sager! Will ar 


port this theory of hard waters : : for I can 


5 allow it to be as yet nothing but a a theory, 
- though a a plauſible « one; fine it ariſes only 


from a ſimilitude of e es betwixt natural 
and artificial hard waters. IF this theory be 


true, we ſhall be able to exhibit to the eye 
theſe hardening falts, or at leaſt ſome part 
of them; by which v we may diſcover, that 


the other part has been once preſent. Let 
| us kee \ what evaporation will e wy = 


; Exp. I b. Four Engh IA pints of this Hard 


water were evaporated to drineſs, and left 


# * 3 4 


26} gr. of a brown powder, which had 2 
py ngent faline taſte, and Iiquified | in the air. 


his powder efferveſced with both vegetable 


and mineral acids ; but it efferveſced like- 


wiſe with a ſolution of © alkaline falts. It 
muſt therefore be a compoſition of both a- 


cid and alkaline ſalts, or abſorbent earths; 


the latter of which ſeem” to prevail, as the 
N powder 
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powder turned the ſyrup of violets green. 
Brown Paper dipped i in a ſolution of 1 it, on 
| dried, burnt like a nitrous match. Six 


33 3) 


grains and a half of the powder diffolved i in 


a pint of ſoft water, made it ſo hard, that 
it would ſcarcely « diſſolve ſoap. In this re- 
fiduum, then, we have diſcoyered the hard- 
ening cauſe; but it appears, that about the 


half of it has been diſpelled by t the evapora- 


tion. It i is probable, that this volatile part 
1 an acid, as the reſiduum ſeems to partake 


n oft of A contrary 1 nature, 
we 


Ir us = whether we cannot make this = 
acid more fixed and more viſible, "of * 2 


E Ae it to an alkaline baſe. ok 


"Bop. 1 17. Into "TR . a | half gills of 


1 water, Was dropped ol. tart. b. d. as 


long as any lacteſcency was made by i it. Du- 
ring the addition of the alkaline ſalt, I ob- 
ſerved through the glaſs a very great in- 


teſtine motion in the liquor: ſome air-bub- 


bles, though but very few, aroſe; and the 

clouds diſperſed themſelves through the 

whole with a conſiderable motion. But no 
K k 2 en 
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ſuch effect happened when I dropped the 


ſame ſolution into ſoft water. Here then is 


broke ſoap. When the whole was ſhaked, I be 
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a plain and diſtinct inteſtine motion or ef- ? te 
ferveſcence. The liquor, having ſtood all th 
night, appeared tranſparent i in the morning, I. 
and the bottom of the glaſs was covered ef 
with a whitiſh powder. The water now ite 


it turned white; which ſhows the milky ne 
5 colour is owing to this powder. The liquor a 
was ftrained through brown paper, and I al 
had five grains and a half of white powder. th 
To be ſure that this precipitation did not WM ftr 
ever happen i in ſoft waters, and that it was m 
no part of the alkaline falt, I dropped the It 
fame quantity of . tart. p. d. into the ſame I. 
quantity of ſoft water; but no precipitation I 0 
followed. This powder, when mixed with e 


5 ſoft water, did not harden it; when kept 1 in | T 
a ſtrong kitchen-fire for two hours, it was ed 
reduced to 8 en ns. e fu 


Tran I might diſcover the contents of Þ ro! 


the hard water, after the addition of alkaline ing 


ſalts, : i for 


Exp. 
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= Exp. 118. Three chopins of hard water 
were treated in the ſame way, and evapora- Wit 
ted to 207. of a red liquor. The firſt ſalt tl! 
chat ſeparated from the liquor weighed Wh 
© 15 gr. It turned ſyrup of violets green, and 
efferveſced with ſpirit of vitriol; marks of 
its being alkaline. More alkaline ſalts had 
been added than what were neceſſary. The 
next cryſtallifation afforded me a ſcruple of 
a falt, which, though it ſeemed to be of an = 
& alkaline caſt, approached much nearer to || 
the neutral ſtate than the former, gave 1 
J ſtrong marks of a nitrous falt, and afforded ” 1 
me great hopes from the next cryſtalliſation. 1 
It ſucceeded accordingly. In a night's time 1 
| Thad half a drachm of fine white cryſtals 
| ſome of them an half-inch in length, ang =. 
exactly like the regular cryſtals of nitre. 
| They had a bitter cooling taſte ; when join- 
| ed to oil of vitriol, emitted ſtrong acid 
| fumes, and corroded filver ; when vinegar 
was poured in them, a few air-bubbles a- 
roſe: but theſe ſeemed plainly to be ow- 
ing to the alkaline liquor round them; 6 
for the cryſtals lay for ſome time, after 1 
the inteſtine motion ceaſed, undiſſolved gt — 
the — 
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the bottom of the glaſs : when br rown paper 
was dipped in a ſolution of them, it burnt, 
and ſparkled like the ame dipped. i ip A, ſolu- 
tion of ſaltpatre. Theſe cbaraQteriſtical 
marks, with its effects of turning fleſh red 
When boiled. in the water, are ſufficient, to 
-prove;it to he a real ſaltpetre; for theſe arc 
the properties of that Halt, and. belon to no 
other. iT he liquor remaining was, © 7 a dark 


algury and altef Rs, a Autan. of fea falt. 


l 1. g 


Ti HE carth ins hard water we. # 
rated before to be of the calcarious kind, 
4 and conyertible into lime. We have at pre- 
ſſent demonſtrated the ac. L of this. hard Wa- 


AG. 


: ter to be that of nitre. The chymiſts deny 


iſts in nature, and af- 


that ſuch an acid ENI 
firm, that it is made from the vitriolic and 


here we have ſound at preſent, and hayc 
A to volatilize it. Hoffman denies the 


a exiſtence. of nitrous waters, and ſays, that 


381 inflammable foflil nitre 1 18.NO where to be 
en 2 *, Here, indeed, ae Aitrec! Was in 


* Ne element. i mineral. G.. par: 39. 


All 


mable principle conjoined: but 
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an imperfect Rite, but fill inflammable. 
Thete is great probability, that a teal nitre 
may ſometimes exiſt in the bowels of the 
earth, fince the alk4line baſe often appears 
in Waters. The expetitnents perfotmed on 


mineral waters at Paris before the Royal a- 


cademy of ſciences, demonſtrate n the 
exiſtence of a a nitrous Aal „ 


Biker this 105 Wen i 5 volatile 1 na- 
ture, let us try if hard water diſtilled 255 - 


any figh of containing an acid. 


Ap, I 19. 1 ditilled tothe hard water. 


The diſtilled water ſhowed no efferveſcence 


with alkaline falts, but turned the ſyrup of 
violets into a light red. Common ſoft wa- 


ter had no ſuch effect. Here, then, we 
diſcover an aceſcent quality in the ſteams of 
hard water, that can riſe only from an acid 

exiſting in that water ; and as the water 


gives 1 no marks of acidity, we muſt con- 


clude, that, by adhering to an abſorbent 


baſe, it 18 converted to a neutral lt. 
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Why Exp, 123. The fine Wine of ſpirit of 
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Turk cannot be a ſtronger proof that 


waters owe their hardneſs to ſuch a falt, than 
to ſhow that ſimilar artificial compoſitions 


have this effect. Such ſalts as theſe muſt be 


continually produced by nature; as an acid 
and different abſorbent carths are Almoſ 
every ware to be found. 


Exp. I 1 Four 8 of * 8 


duum of white pearl aſhes were ſaturated 


with the ſpirit of vitriol, and half : an ounce 
of water added. Two parts of this ſaline 
liquor added to three of the rain- water, 


+ would not break ſoap. 


Exp. 121. The fame quantity 5 chalk 


was managed the fame way. Two parts of 


this to three of rain-water made the ſoap 


riſe to the ſurface. | 


Erb. 122. Six drops of 7 of nitre, 


| 3 with chalk, made ſoft water fo 
hard, that it required bo ſpoonfuls before 
it would break ſoap. 


en 
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ſea falt ſaturated the ſame way, required 80 
ſpoonfuls. | cad 


Exp. 124. The powder which was preci- — | Wo 
Ms by ol. tart. p. d. from three Engliſh WT! 
pints of hard water, being ſaturated with 
oil of vitriol, made the ſame quantity of ſoft 
water nearly as hard as what the former 
had been; for equal parts of this artificial 
hard water mixed with ſoft, diſſolved ſoap, . 
though with ſome difficulty. "The quantity ' 8 
of acid added was 66 drops. There was a 
great part of this earthy ſubſtance, which 1 
the acid could not diffolre. 5 5 
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Turs E - ters ip hend ſeem to 
have clearly made out, that the hardneſs in 
this water is owing to an imperfect ſalt, 
compounded of the nitrous acid and an ab- 
ſorbent baſe. It is probable, that moſt wa- ä 
ters, excepting the mineral, owe their hard. 1 
| neſs to the ſame cauſe ; eſpecially when we Mi 
conſider that it is obſerved of them all, that 
they give fleſh boiled in them a red co- Bak 
lour. I have examined many different hard | 10 
waters in different parts of the country, and 5 = 
have always diſcovered the acid to be ni- "4 
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trous, but the baſe only abſorbent, and ne- 

ver calcarious but in the foregoing. Thus 
we ſee the very ingenious Dr Stephen Hales 
has come near the true cauſe, when he ſays, 
That the hardneſs of many waters, and 

their curdling and coagulating of ſoap, may 
be, in a good meaſure, owing to the tar- 
e tarine quality with which they are impreg- 
<< nated.” By the tartar of waters, the Doc- 
tor, I ſuppoſe, means that ſtony part which i 
depoſited on the inſide: of veſſels. This is 
indeed, one part of the compoſition of theſe 
ö hardening particles: but this alone we 
found to have no ſuch effect ; 3 it is to the a- 
cid, and theſe abſorbent earthy particles, 
compounded into a neutral falt, that we 
have, by experiment, diſcovered this hard- 
neſs to be owing. 


hy „ ig now. 5 1 50 affects of 
* ſalts on natural hard waters, and, 
by that means, made a diſcovery of their na- 
ture, let us examine the effects of theſe ſalts 
on lime-water; for that, perhaps, may 
Bye us ſome light. into the nature of lime. 


* : 
* " hte , * 


Bop 
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Bap. 125. Into 6 gills of lime-water, 
ſtrained from the cruſts, I poured a ſolution 


of alkaline ſalt, till no more lacteſcency ap- 


of the ſolution, there appeared a great in- 
teſtine motion, ſuch as happened in the hard 
water; the milky clouds moved ſwiftly 


tion, that an efferveſcence conſiſts. The 
lateſcent mixture, having ſtood all night, 


ed a white powder. The whole being 
ſhaked together, was ſtrained througn 
brown paper, and left an impalpable pow- 


der, weighing 4 gr. when dried. The re- 


maining liquor did not efferveſce with acids; 
and when evaporated, left 1 11 Fe of a ere 
brown . e 


a air, nor diſſolve in the mouth like a ſa- 
line ſubſtance. It taſted as if a little ſea falt 
had been mixed with it. It efferveſced 
01 3 1 + ſtrongly 


peared. The quantity of dry alkaline ſalt 


required, was 8 gr. During the addition 


through the fluid ; but I perceived no air- 
bubbles. It is not, however, in the appear- 2 
ance of air-bubbles, but in the inteſtine mo- 


was clear next morning, and had depoſit- 
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ſtrongly with ſpirit of vitriol and emitted a 
ſharp acrid ſmell, when oil of vitriol was 


mixed with it. Being calcined, and mixed 


with en it afforded a _ lime- Water. 


li e tier: had a meet ſaline 
taſte; turned moiſt by keeping, was not al- 
together diſſolvable in water, did not afford 


a lime- water before calcination, and effer- 
veſced ſtrongly with vinegar. Three grains 
olf the powder mixed with 14 0z. of water, 
made it turbid, and the powder fell directly 
to the bottom. Some of the water, when 
ſtrained, efferveſced with ſpirit of vi- 
triol. This ſhows, that part of the powder 


is diſſolvable. With che remaining un- 
ſtrained liquor, ſpirit of vitriol made a ſtrong 
efferveſcence ; there remained half a grain 
3 1 that was undiſſolvable by the ſpi- 

rit. Some of the powder being calcined 
: = two hours, I got an acrid pungent ſub- 
| ſtance, which taſted exactly like a lye of 


ſalts and lime, and had the ſame taſte when | 
3 diſſolvedi in water. 


f | Bxp. 126. I tried this experiment again, 


to 
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to be aſſured of the facts. The ſame quan- Wl} 
tity of ſtrained lime-water was uſed, and bi 

the ſame quantity of the ſame ſolution. I 

The reſiduum left in the paper weighed I} 
6 gr. and that got by evaporation from the N 
liquor weighed 10 gr. The latter was now Wl 
ſo cauſtic, that it bliſtered the tongue n Wl: 
touching it; was almoſt indiſſolvable in . ny! 
ter; and had the taſte of the cauftic liquor Will: 


drawn from lime and ſalts. The former, 
| when calcined, taſted juſt like quick-lime; 
made a hiſſing noiſe when'water was pour- 
A ed on it; and * n lime-water. 


OY is difficult to account 1 this 3 
nomena : -we ſhall, however, make ſome 
attempt towards it, and carry, when it is 
| agg ee an with | us. 


Ft is ſuffcientiy made out by Dr Alfton 8 
accurate experiments, that quick-lime con- 
fiſts of a diſſolvable and an undiſſolvable 
part. The former appears to be about the 
third part of the whole. The latter is re- 

ducible, by fire, into the former; and 
therefore we ſhall treat only of the diffol- | 
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That it, afterwards, changes into cruſts, 
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vable part. There are many diſputes con- 
cerning its nature. That it ſhould be ſo, is 
not at all ſurpriſing, conſidering how late 
chymiſts were in examining this ſubſtance, 
and how few qi have ad Mt 
f _ with ue to it. þ 


- Io 


7 HE firſt diſpute i 16% e it . to 
5 be * a ſalt or not? This ſeems only to 
concern words. If the definition of a ſalt I 

had been firſt given, 1 imagine this diſpute f 
would ſoon have been determined. If a falt N f 
be a ſubſtance which has à pungent taſte, I re 
and is diſſolvable in water; and I know no Þ ch 
bother definition but this, that can ſuit all 
falts; ſurely the diſſolvable part of lime has in 
as good a title to be ranked in that claſs, as he 
any ; other ſalt, as it imparts ſuch a ſenſation ¶ fla 
to the palate, and is diſſolvable in water. 

It is in the ſolubility itſelf, and not in the 

| degree of it, that the nature of ſalts conſiſts. 


and becomes unſoluble, never can affect it 
in its former ſtate; becauſe it is then alter- ha 
ed, and no more the ſame "bal, though ; 
e in part to it. : 


na . 


—— — 
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Wuar is the nature of this ſoluble ſub- 
ſtance? is the next queſtion. Monſ. Du 
| Fay has endeavoured, in two papers, to make 
| out, that it is, or that it contains a neutral ſalt ; | 
for he never ſays, that he extracted all the Will | 
galt from lime that could be got. He ſeems | 
only to have got the moſt ſoluble parts of 
this ſubſtance, or, as Monſ. Malouin 
. thinks, the cruſts, and to have miſtaken 
f them for a neutral ſalt. Monſ. Malbui n 
; ſays, that the falt of lime is a true neutral 2 
falt, conſiſting of a vitriolic acid and a ter- 
: reſtrial baſe. This he proves, by telling us, 

ä that, on mixing an alkaline ſalt with lime- 
L water, he got a tartar vitriolatus ; on mix- 
ing, in the ſame way, the baſe of ſea ſalt, 
he got Glauber's falt ; and on adding an in- 5 
FE flammable body, he got a iran 


— 


f ä —— — ä q dat — — „ 1 — 
ä ů > rn —— „ 2 * — — . 0 5 - a2 — . * . , g - . 4 
— — — 4 1 "I — 8 * = — . * r am . 3 * mY * 1 ” n a n 4 * 
» > 42 Fe _ 1 = x 2 een - - * N * o A m4" MRS: * | HA 2 - 
2 2 (1 ; — *. - * 8 4 * 2 *. 2 « a 4 
= "94 — — as + _ + . A 9 — n - _ * 5 * * 3 23 - py — y nn 4 PR — 2 
. : « 8 mm ns 5 Re. a . het 2 _—_ = — . TE 0 tac; 9 — — —-— 8 — 2 ts een C5" * — en” —— were 1 AE — 
g - N 2 4 = 2 as K mY as "I PY Py 2 —— — © 2 
* 2 >> 4 > 
rr —r— — — wiki ” — — — - — - 
——— — — A — — EN IC. ap act - — — 
2 ** 
** 7 © ES TED 89K i. Ro . 8 — K * N 3 =. - — — 
n 4 * Pa — 
* . 
Z — 22 K 4 * - 


A 1 * 2 : — 2 — nu 
CPI 2 — — 79 r rh 
xp na aint S_ 3 S. r 
* ————ů— —ů ů ů—ů— r l — * 
_ — * — — - - — — —— — — 
* 3 


—— —— —ů*ð —— — — — —BK＋*⁵ẽ˖* — re ＋———-—-— 7 M 


1 By the prevoding experiments, it ap- 
5 pears, that no ſuch falt as the tartar vitrio- 
„ latus is formed from alkaline ſalts and lime 
it Iraker; and therefore that gentleman muſt „„ ll 
r- have been led aſtray by ſome foreign ad. Wilt 
ba in the lime he uſed. Perhaps when 
f ime-ſtone 1 is burnt with a coal very much — 
; impregnate 4 | 
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but elegant treatiſe on chymiſtry, has ſhown, 


= oppoſite of vitreſcible VOUS: l 


1 lime- water, and a ſubſequent precipitation 


ly found this effect happen in h 


inpregnated with ſulphur,” a | ſmall quanti- 
ty of the vitriolic acid may adhere to 


it, and produce the effects mentioned by 
Monſ. Malouin. Monſ. Mackay, in a ſhort 


by ſome ingenious experiments, that no 
| ſuch acid can exiſt in lime; for he found, 
that an addition of this acid to different cal. 
cCarious ſtones, changed their nature to the 
vitreſcible. The ſame effect happened in 
Exp. 22. Lime in its nature 1s the very 


Win 1 firſt e a — in 
of a powder, and confidered, that J had on- 


neutral falts, I was very much inclined, 
from analogy, to believe, that lime contain- N 
ed ſuch a neutral ſalt. The opinion was ; 
very natural. I knew of no method to pro. 
cure this falt, by itſelf, but by diflolving 1 it 
in water. There acids make no efferve- ] 
ſcence. This, however, could be no proof 
that the falt diſſolved in it, was neutral] 


at I found that a grain of alkaline falt 
diffolvedÞ 


no efferveſcence with acids. I took the fol- 
lowing method therefore to determine its 
nature. 


; powder, before the acid was dropped into it. 


Mm 
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Jiflolved in 34 0z. of common water, made 


7 Eb. 127. I Akimmed of A ſubtileſt joy 5 
: lighteſt parts of lime diſſolved in water, as 

| I had done in ſome former : experiments. 

| Part of this was boiled in water, till it did 
not taſte of lime, nor made lime-water, 
| Theſe two, and ſome of the cruſts taken 

| from the ſame lime-water, were dried in an 

; equal heat. Six grains of the effete lime 
required 26 drops of ſpirit. ſal. marin. to fa- 
turate it; 6 gr. of the unboiled, 41 drops; 

| and the ſame quantity of the cruſts, 21 drops. 
I added 2 tea-ſpoonfuls of water to each 
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The firſt was pale, and had a dark oozy ſe- 
diment; but the ſecond was yellow, and 
: had no ſediment. It was remarkable, that 
| they all emitted ſtrong acid ſteams during 
the act of fermentation. The concluſion 
then from this experiment is very plain, 
I that, allowing 18 drops for the 4 gr. of the 
ſunſoluble Arent in the unboiled lime, which 


is 


rr rr 1 — P 


— 


3 : 
* 
1 
* 
{ : 
N 
'$ l 
1 
1 
. : 
1 
1 
| 
+ 
$1 
Ly. 
83 
4 
f 9 
ro 
4 &# 
bt 
| 
1. 
is 
[ 
U 
| 
: 
1 


—— — — — — — 


* —— 
_ r, — 
rr pr; DS = 

— IE — —— 

> dog, en nr > j> 5 — 


— 


P 


— 
—_— 
— 


” — — oo — — — * 7 _ 
1 — — — <4 — — 3 2 ot ans r 
* — A nant... — be te, ine — — EI — = — 9-4 ** a 
ey _— A - — WE IS I cy „ — riod Nc; 4% Met, REY 7 | 
dd. ” q 
* — M 1 „* *— 1 — — - 


' 

j 
| 
f 
* 
i} 


n — * — 16 EY — 
———— ü 7 §—§Ü«ðß«5Cł; — 


: = 
— pom : penn — res oe ren An 
— ——— nr ASTRO. — Cot 


- 


— —— — — — 


- — — 
— — — eo rr — 2 > —— . —ʒ—— —— 


— —U— — 


VB 
ö 
IF 


— Benny try ooo 
. — 


—m— — —— — —— — 
* 


274 EXPERIMENTS Partly. 


is the proportion that the boiled effete calx 


took, the 2 remaining ſoluble grains muſt 
nave confumed 24 drops of the acid; a 


quantity twice and a half more than the un- 
ſoluble part required. The ſoluble part 
then is ſo far from being a neutral ſalt, that 
it becomes, by the action of the fire; be- 
twixt two and three times more antacid than 
the unfoluble part is. The accurate Dr AI. 
ſton has ſhown, that the crufts weigh dou- 
| ble of the lime diffolved ; and that they get 
this additional weight from earth, or per- 
1— haps ſomewhat elſe, attracted from the wa- 
ter. Twelve grains of cruſts contain fix 


grains of lime; and therefore the antacid |} 


power of the ſoluble part in theſe cruſts 
continues the ſame, though it is now chan- 


ged from a ſaline to a terreſtrial ſubſtance. 
The cruſts calcined in the fire are burnt to 


| quick-lime, and afford a lime-water. Six 
grains of this quick-lime required 26 drops 
of the ſame acid to faturate it. The cruſts 
are found to contain only the nitith part of 
water; allowing then for the ninth part of 


water diſpelled, the fire by calcination in- 


5 creaſed the akute ney of. the Whole 


cruſts 
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cruſts about a ninth part. But if we conſi- 


der what a ſmall proportion of theſe calci- 


ned cruſts are ſoluble in water, we muſt al- 


low, that the ſoluble ſaline part of theſe 
pon have their alkaline quality increaſed in 
much greater proportion. Theſe experi- 
; ments ſhew evidently the nature of this ſo- 
luble falt of lime. I would gladly chuſe to 
have more. data before I proceed to deter- | 
mine how it becomes unſoluble again; yet 
there is no harm in attempting a little theo- 
| ry on the data we have, eſpecially as we will 
Ez be * wh the 1 . 9 8 


r 


5 * whole contents got by Exp. 125. Es 
& 126. from 8 gr. of ſalt and 6 gills of 
lime-water, were 15 or 16 gr. In the 


quantity of lime-water uſed in theſe expe- 
riments, there are betwixt 4 and 5 gr. of ſo- 


luble lime; which, with the 8 of alkaline 


| falt, and 3 more coming partly from the 


water and partly from the air, juſt make 


out the 15 gr. Whence then comes the 


- precipitated powder? Is it from the lime, 


or from the alkaline falts? There is a qua- 
lity in this precipitated powder, which will 


M m 2 help 5 
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help us in this queſtion. I found in the 
courſe of theſe experiments, that the pow- 
der precipitated, in boiling, from the pearl 
ſalts, or, in other words, their earthy baſe, 
was not a calcarious earth, or could not be 
turned to quick-lime. The powder preci- . 
pitated in the foregoing experiments afford- 
ed me, at three different trials, lime-water. 
Hence a plain, and, I think, an undoubted 
_ concluſion ariſes, that the precipitation 
comes from the faline part of the lime, 
9 and conſiſts ny of it. 
Ir appears gu one 5 theſe experiments 
N 126. that the powder precipitated is 
more than the quantity of ſoluble lime in 


the lime-water. W n, yo ſtronger 
. from the following | 


3 e 128. Sir 0 quick-lime 
were mixed with eight Engliſh pints of wa- 
tat: The lime was well dried in a hot fire. 

When the lime-water was ſufficiently ſtrong, 

it was ſtrained off. From this lime-water 

1 1 precipitated, by the means of alkaline ſalts, 
42 fr. of a powder; While the lime, dried 


ad 
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as it had been before, and weighed, had 


_ only . e. 


'To ar pints of lime-water made with 
lime of another kind, I added 20 gr. of ſalt 


of wormwood. The powder precipitated, 


weighed 19 gr. when gently dried; when 


kept nearer the fire, it weighed 8 gr. After 


it had been kept two hours in a ſtrong fire, 


it weighed but 4 gr. and was then quick- 


lime. The liquor, when evaporated, gave 
19 gr. of an indiſſolvable powder; five or 
| fix of which muſt have ariſen from the earth 
of the water. Theſe experiments ſhew us, 
that the alkaline ſalts loſe ſomething, and 
that the lime gains ſomething; and that 
| the ſoluble lime has become unſoluble by 
| this addition. If this additional ſubſtance is 
again diſpelled by the fire, the unſoluble 
| lime becomes ſoluble again. But what this 
additional ſubſtance is, whether air, an acid, 
or whatever other principle it is which 


makes part of the alkaline ſalts, I leave 


to the determination of experiment. It is 


probably air, as no air ariſes when alkaline 
| alts "are added to lime-water, although 


there 
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Sores 6 gutts of ſpirit of nitre; but 4 gr. 
of plain alkaline falts deſtroyed only 12 gutts. 
Hence it appears, that the ſubſtance attract- 
ed from the alkaline ſalts by the lime is not 
alkaline. We have already found likewiſe 
that the lime by its addition becomes leſ 


to join the oppoſite parts of the creation, th: ; 
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there is a great inteſtine motion. It docs 
not appear to be an alkaline body; for al- 
kaline falts turn more ſo by loſing it, as ap- | 


wad + nk, e I | 


"Exp. 129. Fa our grains of this anc fl 


_ alkaline, in proportion to its wulle, than 
what 4 it was before. f 1 


# 


As heap middle natures which ſeem I 


terreſtrial and aquatic, the beaſts and birds, N fal 
the fiſhes and birds, the vegetable and the ö 15 
animal, the mineral and the earthy ; lime gh 
| ſeems to me to be a ſubſtance. deſigned by chi 
the author of all to connect the ſalts and loo 


* 
* 


earths, two ſubſtances that differ wideh is 


from one another, It ſometimes exiſts il 
the one ſhape, and ſometimes in the other [ 
By fire it becomes be in water, but nol 1 
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in a great degree: by the contact and in- 
| earth; ſtill however not ſo much fo, but 
that it may again be reduced, by a certain 


| degree of heat, to its ſoluble faline ſtate. 
Thus much I thought was due to a ſubſtance 


9 


waters, we are at liberty to uſe the a- 


* 
B 
xg 


* 
8 
E 
mo 
9 

Ee 4 


| ſequence. Soap curdled by hard water, 


| falts are ſeparated from one another. The 


10 


9 this caſe, the latent oils and dirt will not be 
na I looſened by the foapy menſtruum. This 


1 is the reaſon that hard water will not waſn 
| [the dirt out of foul linen. But when the 


el, « hard water was ſoftened by the alkaline falts, 


; it waſhed as well as the ſofteſt water. 
7 Ac AIN, 


fluence of the air, it becomes an unſoluble 


of ſuch general uſe in the bleachfield, and 
whoſe nature and ang cone was ſo licle | 


Have once eſtabliſhed the 0 of 
nalytic method, and account, from that 
| cauſe, for their different effects. With re- 
gard to bleaching, they are of the worſt con- 


bas not its natural effects, as the oil and the 


| fame effects will happen 1 in the bleachfield, 
when the linen is waſhed with ſoap. In 
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_ AGAIN, whenever hard water is mixed 
with the lye, it muſt turn immediately 
thick. This diſadvantage can be cured, by 
allowing the lye to ſtand for ſome time, and 
drawing off the clear liquor. But there i; = 
another which cannot: the acid. in the 
hard water joins the alkaline ſalts in the 
lye, reduces them to a neutral ſtate, and 
conſequently renders chem of Bt: effect i in | 
: n g. 


But: tab are not dos pats 1 
* hard water in the bleachfield. Theſe ſalts, 
' thrown on the linen along with the water, 
muſt penetrate, where- ever the water goes. 
The ſun will ſoon volatilize the acid part; 
but the earthy will be left in the ſubſtance 
of the linen, and render i it hard and huſky, 
— but an acid can take that earth 

by reducing it again to 97 ſaline ſtate. 3 * 
= if more carthy particles, are. depoſit- de, 
ed by the watering, than what are carried Al 
off by the ſouring, the cloth muſt not onh f alr 
turn hard, but muſt be tore into holes, and 8 
rendered uſeleſs. In this way I imagine u 


bardens e pot-herks which are boiled in it 1 
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water, the more cruſts will be formed in 


water, as mentioned by Dr Hales, is obſer- 
ved to be ſofter, and to waſh linen with a 


ad dt RR, 
P 


* W 
R 9 9 
33 R 


| for fourteen years. : 


n already been of ſervice in this way. Mr 


d Samuel Hart had pitched on a ſpot of ground 


e 1 
it 


Ito make a- bleachfield; had examined the 


rtf 7 Nw it 
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The more of theſe ſaline particles are in the 


| the veſſels in which it is boiled. Hence we 
| find, that all hard waters depoſit much tar- 
tarine ſubſtance, while no ſoft water is 


| found to have any ſuch effect. The Comb 


| leſs quantity of ſoap, than the Thames water; 
while it left no incruſtations in the coffee- : 
houſe boiler, that had been in conſtant use 


Den Aenzks know very well how o a- 
Fe hard waters of the third claſs ; but ha- 
| ving no criterion for thoſe of the ſecond, 
they muſt often uſe hard water without 
knowing it to be ſo. I have diſcovered a great 
; degree of hardneſs in ſome of their waters. 
A method, then, of detecting the ſmalleſt 
degree, muſt be of conſiderable uſe to them. 
| Alkaline falts enjoy this property, and have 


eins by the known metheds ; and thought 
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it good. But on trying it by this teſt, 
which I had informed him of, he diſcover- 
ed a conſiderable degree of hardneſs in it, 


and 1 his 3 on another _ 


| WO I thought an examination of differ- | 
7 ent ſprings, in this way, would be of uſe in : 
ſhowing what is the proportion of hard : 
| fbprings to ſoft, I defired that gentleman to l 
examine a variety of them, and give me an 
account of his trials. As he has done it 
with great pains and accuracy, I ſhall give 17 
the account in his own n words. 7 
I here ſend you 1 un accent S dhe fe. 5 
e veral trials I have made of waters, by a | © 
* ſolution of falts. Theſe trials were gene- 4 
rally performed between September 10. 
and October 15. and when che weather 11 | 
* was ** and fair. e ke 
Ke < 

„ I hall begin why thoſe mid on bone kx 


& ſprings in the neighbourhood of my * 1 
b bleachfield at Ford, vis. on the lands off . 1 
& Vogrie, Cheſterball, and Crichton. Theſ © 44 


« firſt ſpring tried Was on. Vogrie, com- 
Y 2 moni 
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monly called Hay well; which, on mix- WHY 
« ing the ſalts, became immediately turbid, mn 
*« and of a bluiſh colour; and, after fifteen 

minutes ſtanding, ſuſpended many white, 
« fleecy particles, which in about three 
« hours were altogether precipitated, and 
« the water remained pure as at firſt. 

Theſe particles were more copious and _—_—_ 
“ ponderous than what I have obſerved : — I I! 
« from any other water. This I learned 1 
from the great quantity depoſited, and 1 Li! 
the quick precipitation. TI obſerved all a- — 
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5 round this ſprin 8 great quantities of lime- 
« ſtone, through which I conceived it paſſ- 
© ed, and to which I aſcribe its hardneſs. 

have been further confirmed in this, by | 
every trial made of water from lime- 

ſtone ; having conſtantly the ſame ap- 
pearance with this now mentioned, in a 1 
greater or leſſer degree. The following —_— 
experiment will afford a further prof. wh 
Obſerving near this a great confluence of 
e ſprings, which proceeded alſo from lime- 
e ſtone, and emptied themſelves into the 
be Hue, near the ſame ſpot, and knowing 

m. the general opinion, that river-water is 
of = N ES 1 ſoft, 


. 2 N * er 
EEE on ne 
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cc loft, I determined to try, how far theſo 
« ſprings affected it with their quality, and 
“ found the river-water here partook of it 
ce in a conſiderable degree. At firſt, on the 
„ mixture of the falts, it remained pure, 
„ and continued fo for about fifteen mi- 
„ nutes, at which time it ſuſpended a blue 
« cloudy ſubſtance in the middle of the 
« glaſs. I had not leiſure to attend its fur- 
e ther progreſs; but no doubt it would have 
« < depoſited a white powder like the 3 . 
0 W not fo n Br Tn EF 


4 


RT... As 1 had a bp Es of W my en : 
0 field here, induced by the largeneſs of q c 
the ſpring, I was led to a further trial, | « 
« by filtering the ſpring through the ſoil, Þ « 
„ Which is a light brown earth, with a | 
« ſmall mixture of ſand, in hopes of ſoft- 4 
« ening it thereby. For which purpoſe II « 
e cauſed two pits to be dug, about three « 
and a half feet deep, turning the ſpring « 
into the upper one; which, when filled, « 
e after ſome hours filtered through the « 
e ſoil to the lower pit : from which, two 
60 Gags after, when the water had ſettled ol 10 


PINE 
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4 and become pure, I made trial with the 
« ſalts; and was ſurpriſed to ſee it more 
e turbid than when taken immediately from 
the ſpring. I made repeated trials, and 
4 found it invariably the fame. I imagine 
« jt had acquired an accretion of falts by 
| <. paſſing through the ſoil ; but this I leave 

1 to you to determine. I made trial of 7 
„ five other ſprings on V. ogrie; two of which 
proved like this, but not altogether ſo 
hard. The other three, which roſe on the 

e high grounds, were quite ſoft, remaining 

| © pure with the ſalts after many hours 
I „ ſtanding. The chief and laſt ſpring 
which I tried on YVogrie, and which alſo 

© < riſes on the high ground through a bed 
| © of white ſand, is a ſtrong run of water, 
| «© known by the name of the Carſe well. 
| © This is the ſpring I have choſen to ſup- 
I © ply my bleachfield. After mixing the 
© © falts with ſome of this water, it continued 
| © quite pure for three days, the time I 
kept it in the glaſs: and as from this 
„ favourable appearance I had reaſon to 
4 think the ſpring very ſoft, I determined, 
from other corroborating g proofs, to be 
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farther aſſured; for which purpoſe 1 


<« made two comparative trials with water 


4 from another ſpring, which I had found 


cc 


6c 
00 
cc 
cc 
5 cc 

ec 


cc 


very ſoft, but not altogether. ſo much as 
this, and might be reckoned next in qua- 
lity. This water had remained pure for 


above two hours, and then diſcovered a 
« very ſmall, and rare light cloud, ſcarce 
© perceptible by the eye, and that only in 


a certain light. I took two wine-glaſſes 


cc 
cc 
cc 


CC 


cc 
cc 


cc 


of each water; in one of each I put ſome 
© hard white ſoap, pared down, to be diſ- 
< ſolved; in the other two, ſome galls. I 

perceived, that the ſoap in the Canſe well 


c 


water more readily and equally incorpo- 


| rated, and the gall produced more ſpee- 
 dily a ſtronger tincture than in the other 
Water. This proof determined me. 


i 6 Tuxze. 1 1 W on 1 


od Or four rings I wied on on CHa bel , 


ground were of the ſame nature with 
Haly well, but were longer in diſcolour- 
ing, and depoſited ; a much {maller quan- 
tity « of white powder. . 


BEI 


40 


40 
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I found three quite ſoft: the other had 
« ſome ſmall degree of hardneſs; it conti- 
nued pure for about an hour and an half; 
when it ſuſpended, about half an inch 
from the ſurface, a light and rare blue 
cloud. In brief, I made trial of about 
twenty other ſprings, and found always 
the ſmalleſt degree of hardneſs diſcover- 
able by the ſalts. The ſeveral waters I 
tried, may be ranged into three clafles, g 
viz. ſuch as continued pure; ſuch as 
ſuſpended only a light cloud, after ſtand- 

ing ſome hours, and depoſited very ; 
powder; and, laftly, ſuch as became 
immediately turbid, and diffuſed their 
foulneſs through all the water; which 
commonly appeared of a milky colour. 

I always obſerved thoſe ſprings that pro- 

* ceeded from ſand and gravel to be ſoft, as 
thoſe from lime-ſtone to he hard. I ſhall 
only communicate one further trial, with 
which I ſhall conclude, and which I on- 
ly acquaint you with, as being fimilar to 
the trial made at Yogrie, of filtering wa- 
ter. On ſeeing a pool of ſanding water 
* which had filtered from the Dye near 
8 2 Meet, 
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: wiv. ſoftened in the preceding way, would ] 


ſoft water, ſome in hard water, ſome in 
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„ N Pet, through much the ſame ſtratum 
<« as at Yogrie, I made trial with the ſalts; 
« and found, although I had taken it up 
« quite pure, that it became immediately 

very turbid, to much the ſame degree 

< with that at Yogrie. From whence it 
© may be obſerved, that though hard water, 

* when percolated through ſand or gravel, 
may be conſiderably corrected and foft- 
e ened; yet that every ſoil, through which 

| © water can penetrate, will not produce this 
effect, is evident from the two former 

e recited experiments. It will then follow, 

e that ſand or gravel is the only ſoil we 
know of that is proper to ſoften water by 

ee filtering. I take this occaſion to return 

«© you my hearty thanks for the favour you 
© have done me, in communicating the 


te method of proving. water nd falts ; 3 and 
< am, Ge. oo 


alen, Dec. 26, 17 83. 
ING I 30. To 5 OR effect 1 Wa- | 
have on vegetables, I boiled ſome peaſe in gy 


e 3 


8 

0 the pro 
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the hard water ſoftened with alkaline falts, ED = 
and ſome in lime-water. Whenever the —_— 
peaſe became ſoft in the ſoft water, the 45 11 
whole was removed from the fire. The _ | 
peaſe in. the hard waters, and in the lime- 
water, were too hard to be eat; but thoſe 
in the hard water ſoftened, were fo ſoft, that 
| very few of the peaſe remained entire. Thus 
tea, malt, Sc. muſt yield a much ſtronger | 1 
q tincture to ſoftened, than they do to had 
water. I poured equal quantities. of hard 8 
water, and hard water ſoftened, on equal 3 
quantities of Bohea tea. The tea wass 
ſtronger with the latter water than with EE 
: the former. „CV F 5 N 


2 diſcovered by Exp. 80. 1s not taken notice 1 | 
5 of, ſo far as I remember, by any author ex- + 1 
| cept Celfus. He has theſe words: Aqua 

N dura, i. e. ea que tarde putreſcit. Accor- 
ding to him, this antiſeptic quality is the | 
5 (| <araRteriſtical mark of hard waters. Let 
us try ſome experiments with regard to this 
| at of agg: waters. 


1 HE e quality 4 hard. waters m1 | 
| f I} 
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= . EXPERIMENTS part iv. 
3 | Exp. 13 1. Nov. 12. An ounce and an 
8 Half of beef was put into a glaſs with 6 oz. 
1 bf ſoſt water. The ſame quantity of beef 
| 1 1 put into another glaſs with the fame 
1 e quantity of hard water. The ſame was 
j| _ done in two other glaſſes, with the ſame 


quantity of fiſh. Nov. 22. The fiſh and 
3 fleſh in the ſoft waters were putrified, but 
1 the others were quite ſound. Nou. 27. A 
Sil I, . of each of the latter 1 roaſted c on 
5 Sy; Bre. 2. Both ſpoiled.” "Mika » we ng } 
cCc̃.over, that hard waters have a ſtrong power WW | 
of preſerving bodies, and may be made uſe f 

of in this way with ſucceſs. Waters three WW þ 

 _= times harder than this, as I have diſcovered 
woc of Neweufle to be, muſt have a ven b 
"Th oo MET. e WL e Boi is 


No diſcover che eomphiative: hniſifepts 7 W. 
Ae of * gra I made the fac 
kay trial.” eee eee 7 


© Bip. 132. Ber . ths ounce 9 bel 
was put into a glaſs containing eight ounce 
of ſoft water. I ſhall call this glaſs N* 1Weg, 


1 | 
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Ne 2. contained the fame, with the addi- Wl! 
tion of a ſcruple of common ſea ſalt. Ne 3. 
contained the ſame, with the addition of nl 
2 dr. of the ſame ſea falt. Ne 4. contained 11 
the ſame, with the addition of a ſcruple o ß 1 
the cryſtals of pure ſea ſalt. Ne 5. with — = 
the addition of 2 dr. of the fame ſalt. 
No 6. contained the ſame quantity a 1 
with the ſame quantity or ard eee 1 
Ne. the fame quantity of beef, and freſn:: | 
made lime-water. Ne g. the ſame quantity - - 
of beef, and tar-water. Dec. 8. „„ — 
4 began to ſmell putrid, the latter not fo ll 
| ſtrong as the former. N 2. juſt begins to 


have a little ſmell, but not near ſo much as 1 
| WW any of the two former. Dec. 16. Ne 1. & 3. 1 
9 begin to ſmell. Ne 2. very putrid. Ne 7. 1 


R 18 likewiſe very putrid ; and ſtill ſo n ö | | 
that it curdled ſoap. Ne 6. quite —_— 119 
i with a quantity of air-bubbles on the ſur-= 
he face of the water; which ſhows a begin- 
ning change. Dec. 26. Ne 6. ſmells 7 


1 : [Ne 8. continues ſtall ſound. 
cum | 
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pears to be a ſtronger antiſeptic than lime- 


water *, but not ſo ſtrong as tar-water. 
24h), Tue drachms of pure ſea ſalt, diſ- 


ſolvedi in 8 0z. of ſoft water, increaſed con- 


IS 


be 


FTbere is a difference in opinion with d to the an 
tiſeptic effects of this ſoluble part of lime, betwixt two gen. 
tlemen, to whom the world is much indebted for many in- 

geniĩous and accurate experiments; I mean Dr Alſten and Dr 

Pringle. The former lays, that the ſoluble part of lime, or 
lime - water, is antiſeptic; the latter, that it is not. When 
ſuch ingenious gentlemen, who reaſon and form concluſions 
from experiment alone, differ in opinion, it muſt be from 
their viewing things in different circumſtances and fitua- 


tions. 1 am always apt to conclude in ſuch caſes, that 


both opinions are, in ſome meaſure, true. It is then worth 
our labour to diſcover by experiment, what difference in 
the circumſtances of theſe gentlemens experiments gave riſe 
to ſuch a difference in their concluſions. I am the more 
particularly called upon to give my opinion in this queſtion, 
as two letters of mine, which were not deſigned to be made 
public, have been, by a miſtake, yOu in the Philaſopbi. 
cal Tranſactions. 7 
Exp. 1. Dec. 6. I put two baddocks | in an whites: pot, 
which held 3: Engl/b pints, and filled it with lime- 
water. One Ib. of beef was put in another pot of the ſame 
bigneſs, and filled with lime water. After they had ſtood, 
well corked, eighteen days, the former was quite ſweet, 
and ſmelt like good lime-water; but the latter had a pu- 


trified ſmell, though not very ſtrong. One of the fiſh was : 
partly boiled, and partly dreſſed on the gridir on; and it cat 


born way gery * * a little ſoft, and retaining 


| ſomewhat 5 


twice as long as the ſame quantity of pure 
falt. 1 muſt have been owing to the mix- 


— 


ſame way. Freſh lime-water was. put on both, the former 


the fiſh was quite freſh, and appeared ſomewhat ſwelled; 


in fiſh, 


5 tities of theſe two ſubſtances in two different pots filled with 
| common water, ordering the water to be changed every 


two pots, ſuch as I mentioned in the former experiment. 


: April 2. The fiſh and fleſh in the air were dried ; the fiſh 


ne- the common water. 


me Exp. 3. May 18. Into for different 1 ah pf : 
od, which held 3 gills of lime-water, I put four different ſub- 
ect, ſtances ; into the firſt 1 0z. of beef; into the ſecond the 


Z ſame of lamb ; ; Into the third the ſame of mutton ; into the 
fourth the ſame of whiting ; and corked them. 26. The 
at glaſs containing the lamb ſtank much; the beef and mutton 
8 £ | were a little corrupted ; but the fiſh quite ſound. June 2. 

3 b The 
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gderably/es) ſeptic! poper., 34 Tas 
drachms of common ſalt preſerved the fleſh 


5 . F ture . 


8 be the take of 13 The fleſh was a 1 
little tainted, and of a whitiſh colour, when prepared in the 


being poured off. When they had ſtood four weeks longer, | 


but the fleſh was very putrid. When the fiſh was put into 
boiling water, it diſſolved immediately into a gelly. 5 
Lime - water N then, to r the ee Principle 5 


| Wo 2. 1 * 1 =_ about ; oz. 5 fleſh aud a Small 2 
5 haddock in the open air in the kitchen; put the ſame quan- 


; day; and the ſame quantities of the ſame ſubſtances into 


bad no bad.ſinell, but the fleſh was tainted : the fiſh and 
| fleſh in common water ſmelt ſtrong : the fiſh in the lime- 
dt, water was ſweet, but the fleſh kalt as ſtrong as that in 
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oY experiments, that lime-water preſerved fiſh, and not fleſh ? 
I did fo; but was ſoon convinced of .,. error r by the fol- 
| mY experiment. 


Water was putrid, but that in the lime-water was not. 
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ture of the bittern with the former; and 


me chat Wenn two ne: nid 0280 dif- 


The fiſh « was ill ; na but al the fleſh 1 very + Sly 


the lime-water in which the beef was, appeared of a high 


red colour ; ; that in which the mutton was, appeared leſs 


red; that with the lamb was but gently tincturèd; that 


with the fiſh was ſtill white. The laub ſeemed moſt pu- 


trid. June 7. Fiſh found. 26. Fiſh was putrid. Aug. 6. 
The fiſh ſmelt more offenſively than any of the former. 
Would not any one be apt to conclude from theſe three 1 


_ Exp. 4. May 19. Into an berthen "ot bolding 3z Engh ih 
Pint of common water, I put 14 oz. of mutton; into an- 
other, holding the fame quantity of lime-water, I put the 
ſame ' quantity of mutton. 26. The mutton in common 


June 7. Fleſh in the lime-water ſtill ſweet. 26. Still 


ſound. Aug. 6. Was a little putrid. 


It appears, then, from theſe experiments, that lime-wa- 


ter is antiſeptic, with regard to fleſh, when uſed in a cer- el 
tain quantity, and when the pieces of fleſh are ſo ſmall that 0 
the lime · water can eaſily penetrate them; that lime-wa - I 
ter is antiſeptic, with regard to fiſh, in a greater degree, © 
probably becauſe it more eaſily penetrates fiſh, from its 
leſs firm texture; and that the difference of theſe two in- 
genious gentlemens concluſions aroſe, probably, from 


their uſing, in their experiments, different quantities « of fleſh 
(od 1 lime-water. 5 


WT 
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Wr could eaſily account for all the bad 
effects of hard water on the human body; 
and ſhow, that, by the ſeparation of the a- 
cid from the terreſtrial baſe, which muſt. 
happen in the body, ſeveral diſeaſes muſt | 
ariſe; ſuch as, the ſtone and gravel, rheu- 
matiſm, colics, gout, and many others; 
but this is not the proper place. Theſe : 
unhealthful effects of hard water may be 


eaſily prevented, by mixing alkaline ſalts 


with it. The hard water 1 have uſed i in 


theſe experiments, takes about 1 dr. to one 
Engliſb pint: A very ſmall quantity to pro- 
duce ſo excellent an effect. "The; milky 
| water muſt be allowed to Rand till it be- 
comes clear, before it 1s > uſed for drink. 


: = 8 whether the effect a o i 
| ening vegetables depended on the acid, or 


on the earthy particles left in the ſubſtance, 
| 1 tried the nn EXPEFINENt... 


Bop. I 33. Tour different is of green 


| peaſe were boiled; for the ſame time, in 


the ſame degree of heat, in four different 
waters; z. VIZ,  toft water ; hard water arti- 


ficial | 
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ficial hard water, made with the abſorbent 
baſe of the hard water, and the oil of vi- 
triol; and ſome ſoft water, with as many 
drops of the ſpirit of nitre in it as I thou ght 
was equal to the acid of the hard water. 
When the peaſe of the ſoft water were e- 
x wei boiled for eating, J took out the 
Whole. The peaſe in the hard water were 
to hard, that they could not be eaten; and 
at the ſame time not fo green as thoſe in 
the ſoft water. Thoſe in the artificial hard 
water were like the former. Thoſe in the 
water with the nitrous acid did not taſte a- 
cid, were lighter-coloured, and ſofter than 
the reſt; their ſkins were moſtly broke. 
The earth was found before not to harden 
water, and the acid is now. Hence it muſt 
ariſe from the ſaline particles entering com- 
| pounded, and the acid leaving the earthy | 
behind; which, from the volability of the 
former, muſt ſoon happen. Hard water, b. 
though it does not make vegetables greener, | 

as is generally thought; yet as it keeps 
3 them longer hard, it keeps them longer 
IE met mn a5 45-5500: or} 
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Tuts method which we have diſcover- 
ed * of ſoftening hard waters, is eaſy, ex- 
peditious, and cheap; ; qualities abſolutely 
neceſſary to render it uſeful to the public. 
It is eaſy, as the moſt ignorant can do it; 
| expeditious, as it becomes fit for all family- 
uſes immediately, and for drinking in half 
an hour; and cheap, as the material coſts 
| but a mere trifle; nay may be prepared by 
any perſon. By this change, the hard wa- 


uſes of life, but as beneficial as it was be- 
fore hurtful to the health of man. Lord 4 
Verulam had ſo high an opinion of the ſalu- 
| tary effects of nitre, that, as we are told, 
he uſed to mix it with all the water he 
L drank. Hard water, wh en corrected dof al- : 


18 1 3 1 * theſe papers were in the preſs, 3 

| that Dr Shaw, in his chymical diſcourſes, has given an im- 

perfect hint of this quality of alkaline ſalts. He ſays, that 

er, hard water becomes ſofter by an addition of alkaline ſalts. 

er, Laall this hint imperfect, becauſe hard waters may be made 
ſofter, and yet continue hard, as they admit of various de- 

71 grees of hardneſs. The foregoing experiments ſhow, that 

all kinds of hard waters are altogether ſoftened by alkaline 

ſalts. Nor does the Doctor inform us of the manner of do- 


ing it, or reaſons on which it GENES, 4 or qualities of the 
water after it is loftened. 5 


* * kaline 


ter not only becomes fit for all the common 
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kaline ſalts, turns into ſoft water impregna- 
ted with nitre. I may; venture to affirm, 
that no other material can ever be found 
capable of ſoftening hard Water: and tho 
one was diſcovered endued with the ſame 
property, it could not be of the ſame uſe to 
mankind, as there is none, alkaline ſalts ex- 
cepted, to be had every where. A particu- 
lar ſubſtance or plant was only to be found 
in particular places, but this material is to 
be got where- ever plants grow. $0 kind is 
the general parent of nature, that he has 
provided a remedy, every where to be found, 
for ſo common an evil; but, at the fame if 
time, has left the diſcovery to our own in- 


„ 


„ . we ſtood | in WOT. of ſuch 1 I 
diſcovery, moſt great towns, eſpecially thoſe q 
on the ſea-coaſt, nay the greateſt part of ti 
ſome counties, can teſtify.  Newcafile is 2 
remarkable inſtance of this diſtreſs. In all 
the pants or pipes there, two excepted, theft 
water is hard; and to ſuch a degree, that. 
it is three times more ſo than the hard wa- 4 
ter which T have examined. T he nitrous in 

. 1 . acid 
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acid," joined to an abſorbent baſe, is the 
cauſe. The precipitation from theſe waters, 


glaſs was covered with it, and amazed not 
a little thoſe who made uſe of the water. 


hat ſtomach, and colics. 


: | tution gradually, ſo long as the milky co- 


P p 2 1 go 


by the means of alkaline ſalts, was in ſo 
great plenty, that the fourth part of the 


There the old and infirm complain, that 
theſe hard waters give them a fournels wa 


As the weng of different alkaline ſalts 


5 differ, and as ſome hard waters are much 
harder than others, nay the ſame water 
harder in dry than in wet weather, ſome 
eaſy and certain general rule of ſoftening 
al hard waters is neceſſary; the following = 
E appears to me the beſt. Let a certain quan- 
tity of alkaline falt be diſſolved in a certain 
E: quantity of ſoft water. Into a certain quan- 6 
tity of hard water in a glaſs pour in the ſo- 


: lour is on the Werse When that is at 
be. the height, let the water ſtand till it be- 
: comes pellucid. Try it again with a few 
drops of the ſolution; if no whiteneſs ariſes 
vl in oy water, it is hen ſoft ; if there does, 


% EXPERIMENTS PutIV... 


90 on drop by drop until no more white 
clouds ariſe. By this means it is known 
what quantity of falts is neceſſary to ſoften 


that quantity of water; and, conſequently, 


how much any giv en quantity of water will 
5 require. 


hb *. gs not A water more 8 
1 ing for vegetables than ſoft water? I ima- 
gine, that the ſalt of vegetables enters their 
veſſels in ſuch a form as this falt of hard 
waters. The ſalt likewiſe ſeems to be of 
— nitrous kind; which we think the nou- 
tiſhment of plants. As this query is oppo- 


ſite to the general opinion, (for no gardener 
Will make uſe of hard water, if he can 
ſhun it), 1 watered ſome plants with i it, and 


thought that they grew better than thoſe 


«- 


which were watered with ſoft water. 


Quar. 2. May. not hard 1 "a pro- 


per for ſome particular conſtitutions, and 
for ſome particular diſeaſes, ſuch as putrid 
fevers, c.? The antiſeptic quality of theſe 


Waters would ſeem to be uſeful to e 
Anbje 1 17 


| Wer 


Sect II. ON BLEACHING. 301 
Quer. 3. Do theſe hard waters ſupply the 


air with a nitrous acid? We have diſcover- 


ed by theſe experiments, that the nitrous 


acid of this water is eaſily ſeparated, by a 
boiling heat, from its abſorbent baſe; and 
that it ariſes even by a gentle diſtilla- 
tion. We find likewiſe, that all hard wa- 
ters depoſit more or leſs of an abſorbent 
earth. Hence we may reaſonably conclude, 
that there is a real nitrous acid, diſtinct from 
the vitriolic acid, communicated by theſe | 
hard waters, to the air; and that from the 
F former, and not from the latter, as chymiſts ; 
| have imagined, nitre is generated. This is 
further confirmed by an obſervation of the 
learned Dr Plummer, who ſays, that he has 
 oftener obſerved nitre produced or regene- 7 
rated, than vitriolated tartar, from an alka- 


3 line lixive long expoſes to the air. 


* i Is not hard water ev f per - 
to be carried to ſea than ſoft water, as it ap- 
1 75 to reſiſt Hogs Yery: powevully E 


© Wer 5. Is: not the cauſe of hard and 


* g 
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petrifying waters the ſame ? and do not they 


differ only in degree? When the ſaline ſub- 
ſtance impregnates the water very ſtrongly, 


| the earth, depoſited in the inter ſtices of any 


' ſubſtance, muſt be continually on the in- | 
creaſe,” till at laſt the ſubſtance becomes a 


ſtone. This I imagine is the way that all 


petrifying waters act, _— accounts Se na- 


. _ for their „ 


e 6. n not the blend in en 


= Wen generally make uſe of hard wa- 


ter, loſe a very great part of the ſubſtance 

of their malt, as we have found hard water 
very unfit for drawing a tincture from any 

5 vegetable? Will not hard water, ſoftened 

in this way, make ale of a much greater 
ſtrength from the ſame quantity of malt? 


and what — * have on ale? 


. 7. Do hard waters contribute to 


verily, as ee ae n 25 


. 8. Muſt not hard waters 3 in 


genera a very bad effect on digeſtion, as they 
tend 


v- 


. 


” 
* = 
” f 
3 
wr U: 
* 


1 
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tend to keep all bodies i in their * found 
ſtate 3 Wl TEN 


| | War. 9. Lav s it that Briftol nn We 
| ter is reckoned ſo exceedingly foft, in- EE. 


ſomuch that it is thought to come from 


chalk; when it is really; a hard water? . 12 ; 


| What acid does it contain ? Are not its ef- 
fects in conſumptive hectic caſes _— __ 
= — neutral 2 de 


Ae 10. So not ahi effect of . water 
in turning pewter black, mig to a ſo- 
lution hd * metal by the acid? ' ' I 


dd. 11. 50 all waters Sed which 1 le 
ata conſiderable depth below the ſurface of 
the earth? and is it not neceſſary that theſe 
| ſhould have ſome particles in their compoſi- 
tion of an antiſeptic nature, to reſiſt the ef- 
tects of heat and 6 to which * ; 


| are liable * 
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The een if feel and coal waters on che, 


has to ſhun. All impregnations with bodies 
ſuſpended in that fluid, whether they are 
_ earthy, faline, or metallic, retard, nay oft- 
en entirely ſtopt the whitening of cloth. 
There are two ſpecies of waters particularly 


chalybeate waters, and coal waters. As 
theſe are very common in this country, the 
bleacher ought to be more upon his guard 
againſt them. It therefore becomes neceſ- 
ſary for him to be able to diſtinguiſh them 
from other waters, and to remove their bad 


hain win _ happen t to be uſed. | ha 


ſerved in the channel where theſe water: | 


0 E C ** m 


en he « cure. 


FAzpRtss | is riot + the: deg pernicious 
quality in waters which the bleacher 


deſtructive in this art, I mean vitriolic or 


ay L . waters, . FOR iron be F 


diſſſolved by an acid or not, depoſitate a red « 


ſubſtance, called ochre. This is to be ob- 


I Un. 


— III. 


It is moſtly compoſed of the particles 
of i iron precipitated to the bottom, with a 


ſmall addition of whatever faline ſubſtance _ 


exiſts in the water. Theſe particles are de- 
poſited, continually, on the ſurface of the 


cloth, when watered with a chalybeate wa- . 
ter, and effectually ſtop all further progreſs 


in whiteneſs. This happened to a poor wo- 


man, who watered ſome webs ſhe was 
| bleaching from a ſpring near her own houſe. 
= To her great ſurpriſe they turned redder 
and redder every day. Not being able to 
account for this effect in a natural way, or 
to remove that colour, ſhe imputed it to 
witcheraft, blamed the neighbour ſhe hated 
moſt, and ſold them for a trifle. That wa- 
ter was afterwards diſcovered to be a mine- 


x ral ring. 


— 


Water, till it had en a pretty ſtrong red 
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: is he confidtcg: a cn he would = 
; bre ſhown her a method of diffolving thge 
| charm. Water, with the addition of a 
ſmall proportion of oil of vitriol, would have 
carried off the ochrey matter. I watered | 
ſome white linen with the Hartfield. ſpaw 


q colour. 


gently acidulated with * in a few 


ſure, however, whether all ochres can be 
diſſolved by acids. 1 have tried ſome which 
Were not. A inst cheſe 1 Rom no remdy. 


the bleacher, that he ſhould be able to diſ- 
tinguiſh theſe waters, when he meets them, 


ſttuation of his bleachfield. The charaQte- 


: turn purple or black with galls, green tea, 
or the leaves or bark of the oak. If thi; 


effect happens, on the mixture of theſe bo- 
dies, the water is inpreper for Sieaching. 


far as I know, undergone any examination; 
are uſed in the. watering of cloth, they leave 


remove theſe particles when lying on the 
ſurface of cloth, it becomes neceſſary to ex- 
amine 


\ 


. This e 905 TE in water 


hours, came out white again. 4 I am not 


Ir T is. Te 1-66 > arent ye rain to 


from others, in order to ſhun them in the 


riſtical mark of theſe waters, 1s, That they 


Tur. RE is an aka ſubſtance, like the 
as in appearance, which has not yet, ſo 


I mean that of coal waters. Whenever they 


a yellow colour. That we may be able to 
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2 


F proper ſolvent: 


T IS examination will be amen gen with 
another advantage. This ochrey ſubſtance 
is reckoned one of the ſureſt marks of coal. 


But how can it be depended on, when 


many waters, which do not come from coal, 


have a like appearance, and when the diſ- 


3 tinguiſhing properties of theſe ſimilar ſub- 
E ſtances are not aſcertained ? A chymical ex- 

3 amination is the only method to fix theſe. 

3 I have elſewhere examined the ochre of mi- 

© neral waters, and diſcovered its properties AE 
I and nature. I ſhall endeavour, here, to do 

: the fame with that of coal waters. The 

E ochre 1 made uſe of was taken up carefully 
from the channel of a coal-level, and had 


Þ been kept by me near a > 4 


Bey. 134. The 1 of coal waters has 
no particular taſte, and feels in the mouth 
gritty, and not fat, as that of mineral Wa- 


: ters s does. 


* e . | 
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1 
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their nature, and to diſcover their 
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Wurx put on a red-hot iron, it ſparkles, 
but emits no ſulphureous or acid ſteams. 


Half a drachm of it mixed with warm 
water, and the liquor ſtrained and evapora- 
ted, gave a ſmall quantity of a ſaline reſi- 


duum, which liquified in the air, taſted 


harp, and rendered half an ounce of water 


reddiſh and hard. Paper dipped in this li- 


,  quor, burnt. like a match, and diſcovered | 


5 the * to be nitrous. 1352 


0 Rr eld bed water acidulated with 
dil of vitriol. The liquor, with an addition 
of galls, turned into an ink. When thrown 
on melted nitre, it ſparkled, but did not de- 


flagrate. 


Tur magnet has no effect on it before 
calcination. Twenty grains, calcined for 
two hours in a fire, were reduced to 14, and 


were all attracted by the 8 | 


Fe" JO Aae nid a | half were diſtilled, 
and gave me about 14 dr. of a liquor, which 


turned * of violets green, efferveſced 
0 with 
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with mineral and vegetable acids, and had 
the ſmell of ſpirit of hartſhorn. 


4 Mane | «bis experiment, then , we diſco- 
ver the-nature and properties of coal ochre. 


We ſee that it is compounded of iron, and a 
neutral ſalt, like that of all hard waters. 
We obſerve, likewiſe, its proper ſolvent, oil 
of vitriol diluted with water; and that the 
fame mixture which removes the ochre of 
mineral waters, will remove this. But what 
is perhaps of greater moment, its properties 
appear to be very different from thoſe of 
other ochres. If ſuch a ſubſtance was pre- 
ſented to me, I think I could tell whether 


It came from coal or not. 


s E C uri. IV. 


thine 3 ons with es to the further 5 


improvement of our hi nen manfncfures 


cheapneſs, That country which affords 


HE . ſor manufactures is 3 
proportion to their goodneſs and 
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the beſt, and at the low: 
the readieſt market. To theſe two points 


prices, will find 


muſt every deſigned improvement tend. 


For that end the foregoing experiments 
were calculated. I have endeavoured, by 
their aſſiſtance, to ſhow where the com- 
mon practice was right, and where wrong; 
to propoſe ſome improvements in it; to in- 
troduce new materials made at home; and 
to ſhorten the time of ſome operations con- 
ſiderably; to explain the principles upon 

which the whole is conducted; and, in 
ſhort, to make the bleachers: underſtand 
. than art thoroughly; the only method to 
make them operate better and Por 

1 without e their gains. 


4s am very ſenſible * difficult a "MM 
it is to alter the eſtabliſhed opinions of man- 


kind; and how much more difficult to al- 
ter their practice. As the experiments in 
this diſquiſition have been many, and the 
reaſonings few, the author can never expect 


- «6 paſs for a theoriſt : but conſidering the 


prejudices of mankind, the trouble of ma- 


lite 
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ſite for ſuch a work, their effects in the 
bleachfield muſt be but very flow. It is i 
reaſonable they ſhould be fo. Alterations 18 
in the common practice of the arts are too = 
dangerous, both for the public and particu- 4} 1 
lars, to be haſtily gone into. But yet when I 
Experience points the way, it is en . 
- * to len its advice. 55 1 


— „ ů ů— 2 
2 * * 


. now Kn the mo import- , OE we 
ant and dangerous part of our linen manu- un il 
factare, let us caſt our eyes on the other 
branches, and conſider if there be not room 
likewiſe for further improvement in theſe, 
Every manufacturing country ought, if poſ 
ſible, to have the materials of their manu- 
facture produced within the country; that 
it may not depend upon foreigners, nay per- 
haps upon their rivals in trade, whether they . | | 
ſhall have a manufacture or not. The Ho- _ 


edi 
— P rn AO > 


— 8 ; 
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nourable board of truſtees for fiſheries and | 
manufactures have given all attention to this 
point; and, by proper regulations and pre- | | | | 
| miums, have endeavoured to encourage the 0-10 
growth of flax at home: but all they have it 
| done has been Yate attended with little ſuc —- * 6 
| ceſs; 5 1 


 #kill in watering of it, than to our ſoil, or 
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ceſs; and Iam afraid, if ſome ſpeedy afſiſt- 
ance is not given, things will rather turn 
worſe than better. Complaints have been 
made by manufacturers, that our home flax 
is not ſo good as the foreign. I am of opi- 
nion, that it is more owing to our want of 


methods of managing it there. We have 
all kinds of grounds, and excellent rules 
laid down for their culture: but the pro- 
ceſs of watering ſeems not yet thorough- 
5 ly underſtood ; and the practice, as carried 


on by the commonalty all over the country, 


it is a chymical operation," we think it de- 


is moſt deſtructive to the flax. As it is of 
ſuch importance to our manufacture, and as 


ſerves our conſideration, in a treatiſe de- 
| ſigned to improve our manufacture by the 


3 of Oey” 


vi ben will math to whar' paſſes du- 
ring the ſteeping of lint in ſtanding water, 
and during fair weather, or will make the 
experiment in the houſe, muſt find it at- 
| tended with the following circumſtances. 
On the ſecond or third day, if the weather 
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is warm, a great many air-bubbles ariſe to 
the ſurface of the water, and by degrees a 


ſcum or pellicle gathers there, which is full . 
of theſe air-bubbles. The water gains a 
ſmall degree of heat, and a corrupted ſmell. 
If the flax is allowed to lie too long, it 
turns corrupted, black, and loſes all tena- 
city. Theſe effects evidently ſhow, that the 
proceſs of ſteeping flax is the proceſs of pu- 
wrfactivn carried « on to a certain ain omg 


Every one 3 dint thi intention of 


Porn is to looſen the harl or bark of the 
flax from the bun or woody part of that 
plant; and that it is to be accompliſhed C 
a a ſolution of the oil, or mucilaginous ſub- 
| ſtance, which makes them cohere. Putre- 
faction is the inſtrument at preſent employ- 
ed to attain that end. The inteſtine motion 
raiſed by it, diſunites, attenuates, and diſ- 
folves that vegetable glue, and renders it 
miſcible with water. The great art 1s to 


know when that is done. If the flax is al- 


lowed to lie any longer in the water, that 
oil which unites the ſolid particles of the 
een 
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harl is diſſolved, | and the fibres loſe. all 
| ſtr png 5 | 


Tux time which flax wat 3 in the wa- 
ter, is to be meaſured, then, entirely by 
the quickneſs or ſlowneſs of the putrefaction. 
8 A s this depends on the concurrence of ma- 
| ny circumſtances, via. the nature of the 
flax, its quantity, the heat of the weather, 
length of the nights, nature and quantity of 
the water, and many others, it is impoſſible 
to fix a certain time. The flax, when ſuf- 
ficiently watered, acquires a ſlippery oilineſs 
on its ſkin, owing to a ſolution of that mu- 
cilage mentioned before: but Pliny's rule 
is ſtill the moſt certain, Maceratos indicio t 
membrana laxatior, lib. 19. The flax ought 
therefore to be inſpected, after the fourth 
day, every fix hours; and when the bun 
appears brittle, and the harl ſeparates from 
7 a flax ought to be immediately taken 

. Nor ought we to wait, as is judiciouſ- 
"tt 8 1 obſerved in the Dublin eſſays, till the ſe- 
pParation becomes too eaſy; but leave that 
to be completed by the dews and warmth Þ 
hre ROI < on the grals. AS the danger | 
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is great in allowing it to lie too long, ſo 
there are ſeveral bad effects ariſing from 
taking it out too ſoon. The black bars 
which run acroſs the linen, and are ſo dif- 


ficult to remove in bleaching, are none of 
the leaſt. To whiten theſe, the reſt of the 
cloth is often damaged. When flax has 
been kept ſomewhat too long in the water. 
none of theſe black bars are to be ſeen, 
They increaſe in proportion to the deficien- 
cy or failure in that degree of putrefaction 
neceſſary to ſteeping. I am told by an ex- 
perienced bleacher, that he prevents, in a 
great meaſure, theſe black bars, by ſouring 
the ne after it has been boiled with aſhes. 


8 we once amid 1 this 


Fg is carried on by nature, we will ſoon 


| fee what is the buſineſs of art. We muſt 
| regulate the proceſs of putrefaction ſo that 
it does not meet with too great obſtacles to 
ſtop it, nor be allowed to go on too rapid- 

ly. The latter muſt ſeldom be the caſe in 
this climate ; but the former often. Run- 


ning water muſt appear at firſt ſight entirely 


en aa for ſteeping lint, as the corrupted 


„ particles 
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. are continually cartied off. Sprin gs 
have the ſame fault in a leſſer degree. No- 
thing promotes putrefaction ſo much as 
quietneſs and heat; nothing ſtops it more 
than agitation and cold. Steeping ought 
always then to be performed in a place as 
much ſheltered from the winds, and in a 
ſeaſon when it will have as much heat as 
poſſible. I would chuſe that the water 
| ſhould not be too ſhallow, that it may not 
be too ſuddenly affected by the coldneſs of 

the night, or other changes of weather. 

The more uniform the heat of the water is, 
the more ſafe the proceſs will be. Ponds 
made at the ſides of lakes or of rivers, not 
too near their ſource, appear in general to 
be the moſt eligible places. If the proceſs 
. goes on too flow, on account of the nature 
of the lint, water, or weather, chymiſtry 
teaches us how to quicken it. The putrid 
fermentation can be checked or quickened, 
as well as the vinous. As yeaſt increaſes 
the latter, ſo do all putrid bodies the for- 
mer. Some putrid vegetable ſubſtance mix- 
6 ich the water, would anſwer this * 
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4 FRoM what has been ſaid, we may eaſily 
account for the practice of the Dutch, Who 
lay the dirt and mire found at the bottom of 
their ſteeping ponds, on the ſurface of the 

flax after it is laid in the water. When that 

corruptible matter lies there, it communi- 
cates putrefaction to the water more equally 
than if it lay at the bottom. We likewiſe 
] | ſee the reaſon. why thoſe who underſtand 
the ſteeping of flax, never allow it to touch 
| the ground: for when that happens, the 
flax Which lies there, bearing the preſſure 
; of, all above it, putrifies ſooner and faſter 
than what lies above. We may likewiſe 
account for an other fact, that flax muſt lie 
4 four or five months in moſs-water before i __ 
C is ſufficiently watered. Moſs-water, fo far 
| from corrupting, preſerves even animal bo- 
dies from corruption. This water is too 
much uſed in this country, and highly 1 : 
; | Jy to the flax. 5 


r, of all waters, none ſeem ſo bad as 

= | thoſe which have a conſiderable degree of 

- | Ananüges becauſe theſe have already ſhown 
| themſelves to be almoſt | incorruptible. 


MW Common 
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Common practice had diſcovered this with- 
out knowing the reaſon of it, and therefore 
hard waters are marked as improper. If 

they muſt be uſed, we are ordered to fill 
the ponds, and expoſe the water to the ſun 
for ſome weeks *. But it has appeared from 


undoubted experiments, that there are ma- 


ny degrees of hardneſs, which have not hi- 
therto been diſcoverable ; and that expoſi- 


tion to the ſun is not a remedy againſt hard 
waters. We have diſcovered a criterion for | 
the former, . which we are able to + xt 


wer 


a cure for the latter, in cle we are . 
tated" to uſe it. Let us then, by experi- 


ment, try the effects of hard water on flax; 


and ſee if theſe effects can be removed, by 
being ſoftened in 1 the way I have deſcribed. : 


2 Exp. 17 5. Se. 11. I ſteeped equal quan- 
5 tities of flax in three different kinds of wa- 


; ters, US. hard water, the ſame ſoftened 
with alkaline ſalts, and ſoft water. The 


_ laſt, ou it broke ſoap, and was the ſoft- 


* Vid. Dublin Eſſays. 's 
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eſt in the place where I tried this experi- 
ment, was not ſo ſoft as I could have wiſh- 
ed. On the 14th they all had a ſcum, 
with air bubbles on their ſurface ; but the 
hard water had the leaſt. On the 17th all 
the waters had a putrid ſmell ; the hard and 
ſoft waters were pale-coloured, but the 
hard water ſoftened was of a high colour. 
On adding ſome alkaline ſalts to a cupful of 
the ſoft water, it turned almoſt as high in 
the colour as the former. The flax in the 
ſoftened water, was the only one of the 


three whoſe ſkin felt oily. Some of each ; 


parcel being dried, that taken out of the 
ſoftened water was of a higher colour than, 
the other two, and was rather too much 
E watered ; that from the ſoft water not ſuffi- 
ciently ; ; that from the hard water no better 0 
than when put in. On the 20th, the flax 
in the ſoft water appeared to be completely 
watered. On the 24th, the flax i in the hard 
water was almoſt watered, but its ſkin did 
not feel ſlippery as the others had done. 
This experiment ſhows the bad effects of 7 
hard water in ſteeping flax, and at the ſame 
time how to cure theſe. 
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Tux proceſs of putrefaction, by which 
the preſent method of ſteeping flax is car- 
ried on; admits of too great variety with 
; regard to weather and water, and is too dan- 

gerous to be managed with ſafety by the 


commonalty. It would be much for our 


advantage, and I have often thought it poſ- 
ſible, to diſcover a ſafer method than that 
. at preſent uſed. I was inclined to think, 
that the addition of alkaline ſalts to the wa- 
ter might anſwer that purpoſe. For the 
aluualities requiſite in ſuch a body, were to 
reſiſt putrefaction, and diſſolve the oil be- 
twixt the harl and the bun; and theſe two 
qualities appeared to me to be inherent in 


theſe ſalts. As I never make any uſe of 


theory, but to lead me to e 1 


5g made the following. | 


Ee TYP Schr. 26. Some flax was n 
ed in ſoft water; an equal parcel in the ſame 
5 quantity of water, with the addition of 2 dr. 


of pearl ſalts to each Engliſh pint and a 


half; another parcel f in the ſame quantity 
of water, with 1 0z. inſtead of 2dr. O&. 2. 
The firſt eee was ſufficiently —— i the 


Gp 
© 250g 
. 
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| FEE not fit for taking out; and the third 
fill further removed from that ſtate. Oct. 7. 
The ſecond was finiſhed ; but when dried, 
ſeemed very brittle. The third was no bet- 
* | 
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Tur next thing: to hs W of fave 


celaful experiments, is the relation of un- 
with many advantages. However unſucceſs- 
ful the laſt has been, I do not yet deſpair 
of finding out ſome body which will anſwer 
all the ends of putrefaction without the 
danger of it. In the mean time, it appears 
highly neceſſary, that ſteeping ſhould be 
ET made a buſineſs diſtinct from the raiſing of 
flax. In Holland it is managed by lint-⸗ 

2 ww, who wo the flax 3 on n che 
| _ 


ſucceſsful ones. 


Si am Dons to * That the Fee YI to 


the progreſs of our linen manufacture lies in 


this very point, the ſteeping of flax. Our 
farmers, by the wiſe regulations of the board 
of Truſtees, ſeem to underſtand the culture 

: of flax well enou gh; and, notwithſtanding 1 
'® 8 ſome b 


SC 
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' ſome mall diſadvantages from the nature of 
our climate, would raiſe it in ſufficient 
quantity, and find their profit in it, if they 
could diſpoſe of it, before ſteeping, to a' ſet 
of people who underſtood that proceſs. 
The farmer is at preſent unwilling to deal 


in it, becauſe, though he raiſes flax of the 


beſt kind, it is — ſpoiled in the wa- 


tering, and becomes of leſs value than the 


| foreign. The ſteeping and dreſſing of flax 
ougght, therefore, to be made a diſtinct bu- 
ſineſs; and, as it is the branch of our linen 


manufacture leaſt undetſtood, ſhould be 


moſt encouraged. All 3 in arts and 
manufactures, ought to be directed to thoſe 


branches which are leaſt underſtood. It 


would ſeem at firſt neceſſary to bring over a 
ſet of Dutch lint-dreflers, by proper encou- 


ragement, and that premiums ſhould be gi- 


ven to thoſe lint- dreſſers who produced the 


greateſt Nel of the beſt dreſſed Seats 
lint. VT Fe ; 


1 e what I 8 aid « on n 
appears, that cloth, from its hard and firm 
texture, reſiſts for a * time the entrance 


* 
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of thoſe materials which are to whiten it. 

But the lint and yarn are not ſubject to this 5 
objection. Would it not, then, fave a great 

deal of trouble, expence, and hazard, if 
theſe were bleached, at leaſt in part, before 
they went into the loom? I am afraid it 
would not be ſo eaſy to manage the lint, as 
it is ſo light a body: but as for the yarn, 1 


| candiſcover no material objection againſt it. 


One I have heard, and that is, The yarn 
| would become too 00zy, But that fault, I 


imagine, could be ck by the weaving, 


and the gentle bleaching which 1 after- 
wards be CE 


: 0 is ; the: opinion of all the: 1 
8 that the cloth of this country is of too thick 
a fabric, owing to the coarſeneſs of the woof. 
IT agree with them. That ſpecies of cloth 
requires ſo many buckings before the falts 
can penetrate into the inner parts, that the 
external threads are too often deſtroyed be- 
fore the internal are whitened. On the 
cContrary, the thinneſs of the oppoſite ſpecies 
of cloths is more than counterbalanced by 
. chef . of its fabric in the bleach-⸗ 
LS held. 
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field. Beſides, the expence of bleaching thin 


cloth is not near fo great as that of bleach- 
Ing thick. The former retain their colour 


better, and appear finer at the ſame price; 
Which will 2 recommend d . to N 
merchant.” ; e e ee I OT Tg 


, & 3. 1 8 
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5 W is a g promotes an art faſter 


PR than the communication of thoſe who prac- 
tiſe it; nothing retards it more than a ſelf- 
th ſpirit of keeping all a ſecret. It is by a 


gradual progreſs, where one refines upon | 


the inventions of another, and not by the 

| endeavours of a ſingle perſon, that arts ar- 
rive at perfection. I cannot, then, but re- 

commend to the Honourable Board of Tru- 

ſtees, a ſcheme of Mr John Chryſftie. He 


not only has made many advances himſelf in 


EIN this art, but 1 18 deſirous that others ſhould 
do the ſame. He propoſes, that every | 


0 


bleacher, / eſpecially thoſe» who have got, or 


expect any premium from the Truſtees, 
: Loud e deliver an exact account of 


1 Fas place, ſeveral faults would be obſerved 
and hai ſeveral Ap gained ; 


L of bleaching. If this propoſal 


the 
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the bleachers made more knowing, as one 
may excel in a particular branch, who is very 
deficient in all the reſt; a complete hiſtory 
of the practice made out; and the art itſelf | 
arrive at perfection. Let thoſe who ſhelter 
themſelves under the appearance of ſecrets, 
_ that 1 en _— does the lame. | 


ah . 1 chat mat; have have of fe. | 


axoater advantage to the linen manufacture 
of Ireland, than their linen hall. The ma- 
nufacturer brings his cloth there, is provi- 
died by the public with a proper apartment : 
for his goods, and is ſure of a market in a 
few days. The public, having the cloth 


under its eye, is aſſured of its goodneſs, and 


proves a continual check to private frauds. 
The foreign merchant, knowing where he 
can ſupply himſelf at once, is under no ne- 


|  ceffity of acting by commiſſion at a diſtance, 
or if he ſhould come, of dealing with re- 


tailers; but reſorts to this market, and - 
makes his bargain with the manufacturer 


himſelf. Theſe conſiderations make their 


cloth go better and cheaper to foreign mar- 
 kets, and are alone ſufficient to overpower 


any 
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any nation who a. not n. ſuch a _ 
dent ee 0 


- Tag you, þ "i 0a 1 e are poſſeſſed of 
| landed eſtates, I muſt now apply myſelf, You 
are, or may be, the great promoters and direc- 
tors of induſtry among your tenants and de- 
pendents. It is from you that the common- 
alty will take that bias of mind, which makes 
them uſeful or uſeleſs ſervants of the public. 
It is in your power, by procuring materials 
at the cheapeſt rates; by encouraging the 
induſtrious, and diſcouraging the ſlothful; 
by ſmall premiums to excite emulation; by 
taking the rents of your houſes in manufac- = 
tured goods, rather than money; by inſtitu- 
ting markets at proper times for the ſale of 
yarn; eee eee ite a 
in of labour and Al 


"Ty HERE is + nothing ſcems more. e to be A - 
pr ey than a change in the education of the 
young people of both ſexes. While it conti- 
nues on * e plan, of educating them, 
at a public ſchool, to reading, writing, and 
comptir 8. I have no . of . them 
oo very 
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very induſtrious. That habit can only be 
got when young. By the preſent plan they 
are a-burden on their parents till they are 
fully grown up, while they might be ac- 
quiring firong habits of induſtry, earning. 
their own bread, and adding to the wealth „ 
of their country. The conſequences of this 5 1 
education are viſible, after the men have ap- Do, 
ped to day-labour ; for they know not how 
d to turn to any account four or five hours e- 
5 very night during the winter, too much 
time to be loſt, and which might yield a 
cConſiderable advantage, if they had been 
taught ſpinning, or any other ſpecies of ma- 
nufacture. It is well if this turn to ſpecu- 
lative knowledge, which they have got, is 
attended with no worſe conſequences. It 
would be for the advantage of this country, 1 
nay for the real happineſs of its inhabitants, 
that we had r - as well as 
0 E ee in * RO. . 


Mrerstrry; is Maki: to be the greateſt 5 
ſpur to induftry. People work not for plea- 
ſure, but for a livelihood. When that is 


* "MF * as in as years, induſtry 
e abates 3 5 
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5 abates; when with greater abbedle as in 
| dear years, induſtry increaſes. I have often 
7 | thought, that thoſe ſorry cloaths, houſes, 


| and meals, to which our commonalty has 
deen accuſtomed, inſtead of being aſſiſtants, 
2 chey may appear at firſt ſight, were great 
1 by enemies to our growing manufactures. Our 


people work but in proportion to their de- 
mands; and if at any time they have more 
money than ſupplies them, it is ſpent in 
drink. It is only the gentlemen who can 
bring about a change in theſe articles. Till 
I can ſee a greater degree of refinement; 
till I can hear that our commonalty are poſ- 
ſeſſed of ſtronger deſires with regard to 
thoſe conveniencies of life than they are at 
preſent, I ſhall 5 an no . aft in _ 
FOE. 1 tt 

| is to he e x we 1558 chiefly 
be indebted for the progreſs of our linen 
manufacture. It is there alone that caſe 
can be had from the duties on ſoap and 
_ aſhes, which bear hard on our manufacture. 
It is there alone that a conſtant market can 


be moan for 1 us, ** N the ex- 
portation 
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portation of our own, and difccragin g that 
of foreign cloth; and by other methods 
Which the wiſdom of the nation ſhall think 
proper. Without ſome proper and ſpeedy 
encouragement of this kind, our manufac- 
ture muſt ſoon decline; perhaps it does ſo 
at preſent. No induſtry on our fide can poſ—- 
_ fibly counterbalance thoſe heavy taxes which 
we pay on all the neceſſaries of life, and 
Which our rivals in trade know nothing of. 


If we are obliged to give up the linen, we 


muſt endeavour to cultivate the woollen ma- 


nufacture, whoſe ſeeds are We fown 1 Fo. 
this . | 


1 lack. on it as a "bes: to Grew Britain, 15 
and to arts and manufactures, that we have 
no academy inſtituted by public authority, 
C and at the P ublic charge, to which the Care 
.and further progreſs of theſe might be in- 


truſted; and whoſe members, ſecured in a 5 


decent livelihood, might follow the natural 


bent of their genius; ; and hear, with ſafety, 
the enthuſiaſtic voice of Fame. What a 
trifling ſum to France is the yearly expence 
of the Academy of Sciences ! and yet of 
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